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3502 Overlook Circle * Knoxville, TN 37909 ¢ 865-584-0344 » Fax 865-584-0778 « www.geoe.com

May 27, 2010

American Electric Power
1 Riverside Plaza
Columbus, Ohio 43215-2373

Attn.: Mr. Pedro J. Amaya, P.E.

RE: Report on Railway-Induced Ground Vibrations for
Fly Ash Disposal Facility and Bottom Ash Disposal Facility
Philip Sporn Power Plant
New Haven, Mason County, West Virginia
NPDES No. WV0001058
GA File No. 09-387

Dear Mr. Amaya:

At the request of American Electric Power (AEP), Geo/Environmental Associates, Inc. (GA) has
prepared a report summarizing the impact of railway-induced ground vibrations on the dikes for
the Fly Ash Dispbsal Facility and the Bottom Ash Disposal Facility at the Philip Sporn Power
Plant. Specifically, this report is in response to the United States Environmental Protection
Agency’s (USEPA) request for information, Items 2a through 2s, issued in a letter dated
November 13, 2009. Provided herein is the response addressing each of the USEPA’s
information requests for Items 2a through 2s. A copy of the November 13, 2009 letter in which
the USEPA requests information is provided in Appendix I. Additionally, railway information
and vibration data, laboratory and field testing data, slope stability analyses, liquefaction
analyses, drawings, and references are provided in Appendices II through VII.

BACKGROUND

General

The Sporn Fly Ash and Bottom Ash Disposal Facilities are maintained and operated by
American Electric Power to support disposal of ash generated at the Philip Sporn Power Plant.
The site is located near the town of New Haven in Mason County, West Virginia. The Fly Ash
Disposal Facility (i.e., Section H-H crest on the Western Dike) is located at approximate
coordinates North 38° 58 187, West 81° 55° 59”. The Fly Ash Disposal Facility is bounded by
the Mountaineer Power Plant on its north side; the Ohio River on its east side; the Bottom Ash
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Disposal Facility and coal yard on its south side; and the CSX Rail Line and West Virginia State
Route 62 on its west side. The Bottom Ash Disposal Facility (i.e., Section A-A crest on the
Western Dike) is located at approximate coordinates N 38° 58” 05”, W 81° 55° 45”. The
Bottom Ash Disposal Facility is bounded by the Clearwater Pond and Fly Ash Disposal Facility
on its north side; the coal yard and the Ohio River on its east side; Philip Sporn Power Plant on
its south side; and the CSX Rail Line and West Virginia State Route 62 on its west side.

Fly Ash Disposal Facility

The Sporn Plant Fly Ash Disposal Facility generally consists of an above ground fly ash pond
contained by four dikes (i.e., the Northern, Eastern, Southern, and Western dikes). Original
construction of the dikes was conducted in 1959. Dike raisings and/or extensions were
conducted at the Fly Ash Disposal Facility in 1965, 1968, and in 1972. The Southern, Western,
and Northern Dikes are founded primarily on residual clay and silt materials. The original
construction for the Eastern Dike is founded primarily on residual clay and silt materials.
However, the upper portion of the Eastern Dike is constructed/founded primarily on fly ash that
was hydraulically placed in the pond prior to 1972. Between 1996 and 2002, AEP implemented
modifications to the Eastern Dike to address seepage observed on the exterior face of the dike
and to improve the overall stability conditions of the slopes. In general, for the improvements,
the company installed drainage collection provisions and regraded/buttressed the exterior slopes.
A detailed historical review and design related to the 1996 through 2002 modifications to the Fly
Ash Disposal Facility were provided in the AEP report Philip Sporn Electric Generation Plant,
Unit 5 Fly Ash Facility, prepared in 1996. As indicated by the as-built topography shown on the
Site Map drawing in Appendix VI: (1) the Northern Dike has an as-built crest ranging in
elevation from about 612 feet, NGVD to about 620 feet, NGVD; (2) the Eastern Dike has an as-
built crest of about 620 feet, NGVD; (3) the Southern Dike has an as-built crest ranging in
elevation from about 612 feet, NGVD to about 620 feet, NGVD; and (4) the Western Dike has
an as-built crest ranging in elevation from about 610 feet, NGVD to about 612 feet, NGVD.

Fly ash generated at the Philip Sporn Power Plant — Unit 5 is sluiced to and temporarily disposed
in the Fly Ash Disposal Facility; where after, it is excavated and hauled for dry disposal into
AEP’s Little Broad Run Landfill. AEP maintains an operating pool level of approximately 605
feet, NGVD in the fly ash pond. A plan view drawing (i.e., Site Map) of the Fly Ash Disposal
Facility is provided in Appendix VI.

p—
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Bottom Ash Disposal Facility

The Bottom Ash Disposal Facility was built in 1948 to provide disposal capacity for bottom ash
generated at the Philip Sporn Power Plant. In general, the Bottom Ash Disposal Facility consists
of three dikes (i.e., the Northern, Eastern, and Western Dikes) which impound the bottom ash
pond and the clearwater pond. The 1948 dikes were constructed on silty sand and/or silty clay
original ground. Since the initial 1948 construction, the Bottom Ash Disposal Facility dikes
have been raised/extended several times to achieve the as-built configuration shown on the plan
view drawing provided in Appendix VI. Modifications to improve the overall stability of the
Bottom Ash Disposal Facility dike slopes were implemented between 1996 and 2002. A detailed
historical review and designs related to the 1996 through 2002 modifications are provided in the
report Philip Sporn Electric Generation Plant, Bottom Ash Facility, prepared by AEP in 1996.
As indicated by the as-built mapping shown on the plan view drawing in Appendix VI: (1) the
Northern Dike (i.e., between the bottom ash pond and the clearwater pond) has an as-built crest
ranging in elevation from about 593 feet, NGVD to about 598 feet, NGVD; (2) the Eastern Dike
has an as-built crest ranging in elevation from about 594 feet, NGVD to about 598 feet, NGVD;
(3) the Western Dike has an as-built crest elevation of about 594 feet, NGVD. The Bottom Ash
Disposal Facility’s bottom ash pond is generally maintained at or below an operating pool level

of 583 feet, NGVD.

CSX Transportation Railway Network Line

A railway line is located adjacent to the exterior (i.e. downstream) toes of the Fly Ash Disposal
Facility and the Bottom Ash Disposal Facility Western Dikes. The adjacent railway is a CSX
Transportation (CSX) rail network line that extends from Huntington, West Virginia to
Parkersburg, West Virginia. Railway traffic for this line ranges from light high-rail vehicles to
trains transporting tanker cars, industrial cargo cars, and coal cars. Based on discussions with
personnel at CSX Huntington Division Headquarters, 2 to 4 trains generally travel the rail line
between Huntington and Parkersburg each day. This information is consistent with the amount
of rail traffic that was observed by GA while conducting onsite field studies and based on
general observations made by AEP site personnel. However, as described in a November 9,
2009 letter issued by CSX (provided in Appendix II), train schedules and frequencies are not
available to the general public. The main railway line superstructure consists of a typical railway
roadbed composed of ballast and a single standard railway track running adjacent to the toe of
the western dikes. Siding splits occur just south of the Bottom Ash Disposal Facility and near
the northwest corner of the Fly Ash Disposal Facility. The siding at the northwest corner of the
Fly Ash Disposal Facility extends adjacent to the exterior toe along a portion of the Fly Ash

—
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Disposal Facility Northern Dike. A maximum speed limit (i.e., a slow order) of 25 miles per
hour is in effect for the railway lines adjacent to the ash disposal facilities. The locations of the
railway and the associated sidings are shown on the plan view drawing provided in Appendix V1.

In order to provide additional information for the USEPA pursuant to their November 13, 2009
letter, AEP has requested that GA evaluate the impact of railway vibrations on the Fly Ash
Disposal and Bottom Ash Disposal Facilities. Correspondingly, we have conducted detailed
field testing and engineering analyses on three critical sections. Specifically, we have evaluated
the impact of railway vibrations on the Fly Ash Disposal Facility Eastern Dike Section K-K, the
Fly Ash Disposal Facility Western Dike Section H-H, and the Bottom Ash Disposal Facility
Western Dike Section A-A. Provided herein are itemized responses to each of the USEPA’s
requests regarding the railway vibration assessment.

RESPONSES TO USEPA REQUEST FOR INFORMATION — ITEMS 2a TO 2s
Provided herein are USEPA Information Request Items 2a through 2s and corresponding
responses prepared by GA. For completeness, the November 13, 2009 letter containing the
information requests is provided in Appendix I. Background information, data, and analyses
supporting the responses provided herein are included in Appendices II through VIL

Information Request Item 2a
Provide a description of the site including a site map depicting the location of the railway
superstructure, embankments and other planimetric and topographic features.

Response to Item 2a

A site description is provided in the preceding Background & Site Description section of this
document. A site map depicting the location of the railway superstructure, embankments, and
other planimetric and topographic features is provided in Appendix VL

Information Request Item 2b
Provide description, procedures and summary of field measurements of railway induced ground
vibrations generated by loaded railway traffic under dynamic conditions at various speeds and

stopping conditions.

p—
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Response to Item 2b

Railway vibration monitoring was conducted at the site on November 11, 2009, January 6, 2010,
and January 7, 2010. The vibration monitoring was performed by Michael E. Kalinski, Ph.D.
(Dr. Kalinski), from the University of Kentucky in Lexington, Kentucky. In general, the
vibration monitoring was conducted using seismographs installed at the following six locations:

¢ Downstream (exterior) toe of Bottom Ash Disposal Facility Western Dike Section A-A
(Location A).

e Crest of Bottom Ash Disposal Facility Western Dike Section A-A (Location B).

e Downstream (exterior) toe of Fly Ash Disposal Facility Western Dike Section H-H

- (Location C). :

e Crest of Fly Ash Disposal Facility Western Dike Section H-H (Location D).

e Crest of Fly Ash Disposal Facility Eastern Dike Section K-K (Location E).

e Downstream (exterior) bench of Fly Ash Disposal Facility Eastern Dike Section K-K
(Location F).

Vibration monitoring Locations A through F are shown on the site map and section drawings
provided in Appendix VI. A detailed discussion of the monitoring procedures, a summary of
field measurements, and digital data is provided in Appendix II. As shown in the vibration
monitoring data, peak particle velocities and accelerations related to railway traffic were
measured at Locations A and B on the Western Dike of the Bottom Ash Disposal Facility and at
Locations C and D on the Western Dike of the Fly Ash Disposal Facility. No vibrations due to
railway traffic were detected at Location E or at Location F on the Eastern Dike of the Fly Ash
Disposal Facility. Therefore, the critical sections assessed herein are the Bottom Ash Disposal
Facility Western Dike Section A-A and the Fly Ash Disposal Facility Western Dike Section H-
H. No additional analyses are provided herein for the Eastern Dike of the Fly Ash Disposal
Facility because railway induced vibrations are non-detectable for this dike.

Information Request Item 2¢
Provide description, procedures and summary of field exploration and laboratory tests of in-situ
subsurface conditions, including, but not limited to:

i.  soil test & instrumentation location map;
ii.  cross-sectional geomeltry of embankment sections depicting phreatic surface; and
iii.  soil test boring logs and laboratory analyses of soil testing.

o
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Response to Item 2¢

GA coordinated/conducted subsurface exploration, instrumentation installation, field testing, and
laboratory testing for the Bottom Ash Disposal Facility and the Fly Ash Disposal Facility to use
in the vibration assessment. Specifically, GA coordinated subsurface exploration and
instrumentation installation performed by Horn and Associates, Inc. (Horn) from December 10,
2009 through December 18, 2009. GA coordinated field geophysical testing (i.e., on January 6
and 7, 2010) and laboratory testing conducted by Dr. Kalinski. GA conducted on-site laboratory
testing concurrent with the drilling operations, as well as laboratory testing at our office in
Knoxville, Tennessee. Additionally, in our vibration assessment, we applied subsurface
exploration data and laboratory testing data that was previously developed by AEP. A summary
of the subsurface exploration, instrumentation, field testing, and laboratory testing as related to
the vibration analyses is provided herein. Field and laboratory data developed by Dr. Kalinski is
provided in Appendix II. Field data from the subsurface exploration conducted by Horn and
laboratory data developed by GA is provided in Appendix III.

Subsurface Exploration

As coordinated by GA, Horn drilled nine boreholes at the site. Boreholes GA-1A, GA-1B, GA-
IC, and GA-1D were drilled at the crest of the Fly Ash Disposal Facility in the general vicinity
of Eastern Dike Section K-K. Boreholes GA-2 and GA-3 were drilled in the Fly Ash Disposal
Facility Eastern Dike. Boreholes GA-4A, GA-4B, and GA-4C were drilled at the crest of the
Bottom Ash Disposal Facility in the Western Dike, near Section A-A. Borehole locations are
shown on the site map and section drawings provided in Appendix VL.

In general the boreholes were sampled in accordance with ASTM D1586 (Standard Test Method
for Standard Penetration Test (SPT) and Split-Barrel Sampling of Soils) at varying sampling
intervals. In addition, undisturbed soil samples were obtained in accordance with ASTM D6519
(Standard Practice for Sampling of Soil Using the Hydraulically Operated Stationary Piston
Sampler). Upon retrieval, selected samples were immediately subjected to on-site laboratory
testing. Thereafter, all samples were prepared and transported to GA’s laboratory in Knoxville,
Tennessee for further testing.

Detailed logs were developed for each of the boreholes and are provided in Appendix III.
Additionally, graphical borehole logs are provided in Appendix IIL

~an
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Instrumentation

At the completion of boreholes GA-1A, GA-1B, GA-1C, GA-4A, GA-4B, and GA-4C; Horn
installed 70 mm Durham Geo Slope Indicator (DGSI) inclinometer casing in each hole in order
to implement crosshole seismic testing. The DGSI inclinometer casing was installed and grouted
full length (i.e., in accordance with ASTM D4428 - Standard Test Methods for Crosshole
Seismic Testing) in order to accommodate the crosshole seismic testing. Thereafter, GA

conducted a downhole inclinometer survey to evaluate the orientation and deviation in the
boreholes. The results of the downhole inclinometer survey are provided in Appendix III.
Additionally, Horn installed a 1-inch diameter standpipe piezometer in borehole GA-1D. In
order to measure the potential piezometric level at any location in the fly ash deposit in which it
was installed, standpipe piezometer GA-1D consisted of a pre-packed sand screen that extended
through the length of the fly ash. Initial piezometric level readings for the standpipe piezometer
are provided on the borehole logs provided in Appendix IIL.

Field Testing
In addition to the vibration monitoring, GA coordinated geophysical field testing conducted by

Dr. Kalinski at the site on January 6 and 7, 2010. Specifically, Dr. Kalinski conducted crosshole
seismic testing (i.e., in general accordance with ASTM D4428 - Standard Test Methods for
Crosshole Seismic Testing) at boreholes GA-1A, GA-1B, and GA-1C through the Eastern Dike
of the Fly Ash Disposal Facility and at boreholes GA-4A, GA-4B, and GA-4C through the
Western Dike of the Bottom Ash Disposal Facility. The crosshole seismic testing was done to
develop shear wave velocity and Poisson’s ratio data for the embankment cross-sections. Results
of the geophysical field testing conducted by Dr. Kalinski are provided in Appendix II.

Laboratory Testing

Laboratory testing was conducted on field samples obtained during the subsurface exploration
phase of the program. Specifically, split-spoon and undisturbed piston samples obtained during
the drilling operations were subjected to testing both at an on-site laboratory and at GA’s
Knoxville, Tennessee laboratory. In general, the laboratory testing consisted of:

in-place moisture and density determination of undisturbed fly ash piston samples;
specific gravity determination of undisturbed fly ash piston samples;

void ratio determination of undisturbed fly ash piston samples;

grain-size analyses on fly ash, bottom ash, and foundation soils;

Atterberg limit determination on fly ash and foundation soils;

S

—
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6. Permeability testing on fly ash and foundation soils; and
7. Consolidated undrained triaxial strength testing with pore pressure measurements on fly
ash and foundation soils.

Laboratory testing summary sheets and data developed by GA are provided in Appendix III.
Additional laboratory testing data used in the vibration assessment included:

1. Damping ratio measurements conducted by Dr. Kalinski at the University of Kentucky.
Specifically, Dr. Kalinski conducted free-free resonant column testing to measure the
damping ratio for site fly ash and foundation soils. Measured damping ratios are
presented in Dr. Kalinski’s March 8, 2010 report provided in Appendix II.

2. Cyclic triaxial testing data developed by Ohio State University using reconstituted fly ash

bulk samples obtained from the site. For the testing, the fly ash materials were

reconstituted to an initial minimum density of 62 pounds per cubic feet, as measured for
the in-place density during on-site laboratory testing of undisturbed fly ash piston tube
samples. The Cyclic Stress Ratio (CSR) graph developed during the cyclic triaxial

strength testing of the fly ash material is provided in Appendix III.

Pertinent laboratory data provided by AEP from historical sampling and laboratory

testing performed on site materials. For reference, copies of the pertinent AEP laboratory

data, as used in the vibration analyses, is provided in Appendix III.

(U8

Information Request Item 2d
Provide description, procedures and summary of slope stability analysis including but not
limited to:

i.  soil strength parameters modeled and basis of values used;

ii.  loading conditions modeled from measured railway-induced ground vibrations generated

by railway traffic;
iii.  factors of safety against shallow slope failures and global instability.

Response to Item 2d

General

The computer programs SLOPE/W and QUAKE/W were used to analyze the slope stability along
Section A-A of the Bottom Ash Disposal Facility Western Dike and along Section H-H of the
Fly Ash Disposal Facility Western Dike. SLOPE/W and QUAKE/W are developed by GEO-
SLOPE International, Ltd. of Calgary, Alberta, Canada. Specifically, the Morgenstern-Price

p—
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limit equilibrium method (LEM) and the QUAKE/W finite element stress method (FESM) were
used to evaluate the shallow-seated and deep-seated (global) stability of each critical slope in
both an upstream and downstream direction. Phreatic levels used in these analyses were
provided by AEP, and are based on SEEP/W finite element analyses and field measured
piezometric levels developed for slope stability reports prepared by the company in 2009.

The LEM slope stability analyses were conducted using pseudo-static loading conditions for the
maximum railway induced ground accelerations measured at the vibration monitoring locations.
We conservatively applied the accelerations from the dike exterior toe vibration monitoring
locations (i.e., Location A for Section A-A and Location C for Section H-H) to the downstream
direction LEM slope stability analyses and we applied the accelerations from the dike crest
monitoring locations (i.e., Location B for Section A-A and Location D for Section H-H) to the
upstream direction LEM slope stability analyses. A summary of the accelerations used in the
LEM pseudo-static analyses is provided in Table 1.

TABLE 1
SUMMARY OF ACCELERATIONS USED IN
LIMIT EQUILIBRIUM METHOD PSEUDO-STATIC SLOPE STABILITY ANALYSES

Maximum Acceleration (g’s
Critical Section Vibration Monitoring Location &’s)

‘Horizontal Vertical

Location A |

(Exterior Toe - Adjacent to Track) 0.033 0.008 |
Bottom Ash Disposal Facility Downstream Direction Analyses |
Section A-A Location B o

(Crest) 0.013 0.002

Upstream Direction Analyses

Location C

(Exterior Toe - Adjacent to Track) 0.046 0.008

Fly Ash Disposal Facility Downstream Direction Analyses
Section H-H Location D

(Crest) 0.010 0.003

Upstream Direction Analyses

p—
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The FESM slope stability analyses were conducted by applying the time-acceleration history
data generated during the railway induced vibration events (i.e., as measured by Dr. Kalinski,
provided in Appendix II) to the initial stress conditions generated using the QUAKE/W finite
element computer program. GA conducted the FESM slope stability analyses using the
maximum vibration data from each monitoring location. We conservatively applied the
maximum vibration data from the dike exterior toe vibration monitoring locations (i.e., Location
A for Section A-A and Location C for Section H-H) to the downstream direction FESM slope
stability analysesand we applied the maximum vibration data from the dike crest vibration
monitoring locations (i.e., Location B for Section A-A and Location D for Section H-H) to the
upstream direction FESM slope stability analyses. A summary of the railway induced vibration
data as applied in the FESM slope stability analyses is provided in Table 2.

TABLE 2

SUMMARY OF RAILWAY INDUCED VIBRATION DATA USED IN
FINITE ELEMENT STRESS METHOD SLOPE STABILITY ANALYSES

Critical Section

Vibration Monitoring Location

Maximum Railway Induced
Vibration Data Used

Bottom Ash Disposal Facility

Location A
(Exterior Toe - Adjacent to Track)
Downstream Direction Analyses

November 11, 2009
12:12 pm Train
10 sec. to 20 sec.

Section A-A Location B November 11, 2009
(Crest) 12:12 pm Train
Upstream Direction Analyses 16 sec. to 26 sec.

Location C November 11, 2009

Fly Ash Disposal Facility
Section H-H

(Exterior Toe - Adjacent to Track)
Downstream Direction Analyses

12:12 pm Train
36 sec. to 40 sec.

Location D
(Crest)
Upstream Direction Analyses

November 11, 2009
12:12 pm Train
0 sec. t0 5.5 sec.

Material Parameters

Material parameters used in the LEM and FESM slope stability analyses are based on site
specific data or from using accepted reference materials in relation to the site specific
soils/conditions. The strength properties used in the LEM slope stability analyses are based on

the parameters AEP developed for Section A-A of the Bottom Ash Disposal Facility and Section
H-H of the Fly Ash Disposal Facility, as provided in their 1998 and 2009 stability assessment

o~
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reports. A detailed summary of the material parameters used in the LEM analyses and the
respective data sources are provided in Tables IV-2 and IV-3, in Appendix IV.

In general, the dynamic properties used in the FESM analyses were selected based on laboratory
testing of site specific soil materials and/or field testing. A detailed summary of the material
parameters used in the FESM analyses and the respective data sources are provided in Tables V-
2 and V-3, in Appendix V.

Summary of Safety Factors and Stability Factors

SLOPE/W was used to calculate LEM slope stability analyses safety factors and FESM slope
stability analyses stability factors. As described in Stability Modeling with SLOPE/W©2007, the
LEM safety factor is defined as “the factor by which the shear strength of the soil must be
reduced in order to bring the mass of the soil into a state of limiting equilibrium along a selected
slip surface.” Whereas, the FESM stability factor is defined as “the ratio of the summation of the
available resisting shear force S, along a slip surface to the summation of the mobilized shear
force S,, along a slip surface.” Slope stability safety factors and stability factors were generated
for both the Bottom Ash Disposal Facility Section A-A and the Fly Ash Disposal Facility
Section H-H. A summary of the stability analysis results for each of the evaluated conditions is
provided in Table 3. SLOPE/W data and graphical plots generated for the LEM slope stability
analyses are provided in Appendix IV. SLOPE/W data and graphical plots generated for the
FESM slope stability analyses are provided in Appendix V.

As shown in Table 3, LEM safety factors and FESM stability factors were calculated for
shallow-seated and deep-seated slip surface conditions. The LEM safety factors equal or exceed
1.70 for the Bottom Ash Disposal Facility Section A-A and 1.40 for the Fly Ash Disposal
Facility Section H-H for the shallow-seated slip surface conditions. Moreover, the LEM safety
factors equal or exceed 2.02 for the Bottom Ash Disposal Facility Section A-A and 1.65 for the
Fly Ash Disposal Facility Section H-H for the deep-seated (global) slip surface conditions. The
FESM stability factors equal or exceed 2.68 for the Bottom Ash Disposal Facility Section A-A
and 1.78 for the Fly Ash Disposal Facility Section H-H for the shallow-seated slip surface
conditions. The FESM safety factors equal or exceed 2.72 for the Bottom Ash Disposal Facility
Section A-A and 2.12 for the Fly Ash Disposal Facility Section H-H for the deep-seated (global)
slip surface conditions. Based on the results obtained in our stability assessment, we believe that
the railway vibrations will not have a significant/consequential impact on the slope stability of
the dikes for the Bottom Ash and Fly Ash Disposal Facilities.

o\
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TABLE 3
SUMMARY OF LEM SAFETY FACTORS AND FESM STABILITY FACTORS
. Pseudo-static or . Safety Factor
Critical Section Q;';'z::: Rail Induced Vibration Slope ’g'odniz'tfoiurface or
Loading Condition Stability Factor
Location A (Exterior Toe) Downstream (Shallow) 2.96
LEM (a, =0.033g, a, = 0.008g) Downstream (Deep) 3.08
Location B (Crest) Upstream (Shallow) [.70
Bottom Ash
. . (a, =0.013g, a, = 0.002g) Upstream (Deep) 2.02
Disposal Facility : -
Section A-A Location A (Exterior To.e) Downstream (Shallow) 4.06
FESM (11-11-09 12:12 pm Train) Downstream (Deep) 4.25
Location B (Crest) Upstream (Shallow) 2.68
(11-11-09 12:12 pm Train) Upstream (Deep) 2.72
Location C (Exterior Toe) Downstream (Shallow) 1.84
LEM (ay,= 0.046g, a, = 0.008g) Downstream (Dﬂeep) 2.15
Fly Ash Location D (Crest) Upstream (Shallow) 1.40
Disposal Facility (a,=0.010g, a, = 0.003g) Upstream (Deep) 1.65
Section H-H Location C (Exterior Toe) Downstream (Shallow) 2.66
FESM (11-11-09 12:12 pm Train) Downstream (Deep) 2.75
Location D (Crest) Upstream (Shallow) 1.78
(11-11-09 12:12 pm Train) Upstream (Deep) 2.12

Information Request Item 2e
Evaluate the potential liquefaction of fly ash under the raised eastern dike of the Fly Ash Pond
Jrom instantaneous, as well as long term exposure, to railway induced ground vibrations firom

the west side of the Fly Ash Pond.

Response to Item 2e

Vibration monitoring conducted at the crest and at the downstream bench of the Fly Ash
Disposal Facility Eastern Dike (i.e., along Section K-K) yielded non-detectable vibration levels
due to rail traffic during three monitoring events (i.e., on November 11, 2009; January 6, 2010;
and January 7, 2010). As such, we conclude that the Eastern Dike of the Fly Ash Disposal
Facility is not subjected to instantaneous exposure, nor will it be subjected to long-term exposure
to railway induced vibrations. Correspondingly, we believe that liquefaction of the fly ash
material under the raised Eastern Dike of the Fly Ash Disposal Facility, due to railway induced
ground vibration, is improbable.

=
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Information Request Item 2f
Evaluate the potential liquefaction of fly ash under the raised eastern dike of the Fly Ash Pond
from train collision and derailment on the west side of the Fly Ash Pond.

Response to Item 2f
We understand that the USEPA has released AEP from the responsibility of addressing Item 2f

of the information request. As such, GA has removed this item from the scope of our

assessment.

Information Request Item 2¢g
Determine the root cause of apparent shallow sloughing of the dike slopes.

Response to Item 2¢g
GA has evaluated the shallow sloughing conditions that were observed on the exterior face of the

Fly Ash Disposal Area Western Dike. Using SLOPE/W, we have modeled the shallow sloughing
conditions along Section H-H. We have modeled four conditions to evaluate the possible root
cause of the shallow sloughing. The evaluated conditions are as follows:

1. Section H-H with a moist topsoil material on the exterior dike facing exhibiting an
assumed effective friction angle, ¢’ of 27°.

2. Section H-H with a saturated topsoil material on the exterior dike facing exhibiting an

assumed effective friction angle, ¢’ of 27°.

Section H-H with a moist topsoil material on the exterior dike facing exhibiting an

effective friction angle, ¢’ of 27° and pseudo-static train loadings of a, = 0.046g and ay =

0.008g.

4. Section H-H with a saturated topsoil material on the exterior dike facing exhibiting an
effective friction angle, ¢’ of 27° and pseudo-static train loadings of a, = 0.046g and a, =
0.008g.

(@S]

The results of the shallow sloughing assessment are summarized in Table 4. SLOPE/W data and
graphical plots generated during our assessment are provided in Appendix IV. As shown in the
results, for moist topsoil conditions and no railway induced vibration loadings (i.e., Condition 1),
a safety factor in excess of 1.2 is calculated. However, for saturated topsoil conditions with no
train loadings (Condition 2), a safety factor less than 1.0 is obtained. For moist topsoil
conditions and applied train loadings (Condition 3), a safety factor of about 1.1 is calculated.

p—
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For saturated topsoil conditions with train loadings (i.e., Condition 4), a safety factor less than
1.0 is calculated. It should be noted that the slip surface calculated for each of these conditions is
relatively thin (i.e., less than about 1-foot in thickness) and would not have a significant impact
on the stability/integrity of the existing dike. Based on our assessment (i.e., as shown in the
results for Conditions 2 and 4), it appears that the primary cause of the shallow sloughing
observed at the site is likely due to saturated conditions of the topsoil material. These saturated
conditions are possibly caused by infiltration of surface runoff and/or shallow interflow within
the topsoil that may occur during precipitation and/or snow melt events.

TABLE 4
SUMMARY OF SHALLOW SLOUGHING STABILITY ANALYSES
Condition Safety Factor
1. Section H-H with moist topsoil material. 1.23
Section H-H with saturated topsoil material. 0.54
3. Section H-H with moist topsoil material and train 1.08
loadings.
4. Section H-H with saturated topsoil material and 047
train loadings.

Information Request Item 2h

Evaluate the plans for the sloughing repairs in consideration of the determination of the root
cause and description of potential changes, if any, that may need to be made to the plans to
ensure long-term success of the repair.

Response to Item 2h

GA has evaluated the plans for the sloughing repairs using proposed repair drawings provided by
AEP (provided in Appendix IV). Based on our review of the drawing, we believe that the rock
fill repair zone and filter fabric will provide adequate drainage capacity to reduce the potential
for saturating the exterior face materials on the dike. The SLOPE/W slope stability safety factor
for the repaired Section H-H, with maximum railway induced loadings from Location C, is about
1.6. Based on our assessment, it is our opinion that the proposed repairs will significantly reduce
the potential for shallow sloughing along the Fly Ash Disposal Facility Western Dike.

=
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Information Request Item 2i

Provide conclusions regarding railway vibrations and their effect on slope stability and
liquefaction potential at the Philip Sporn Fly Ash Pond dikes and on slope stability at the Bottom
Ash Pond dike.

Response to Item 2i

GA used SLOPE/W to calculate slope stability safety factors and stability factors for Section A-A
of the Bottom Ash Disposal Facility Western Dike and Section H-H of the Fly Ash Disposal
Facility Western Dike (See Table 3 and Appendices IV and V, herein, for results). The safety
factors were calculated by applying LEM pseudo-static loading conditions. The stability factors
were calculated by applying FESM dynamic loading conditions. Both the LEM pseudo-static
analyses and the FESM dynamic analyses were evaluated by conservatively applying
vibration/acceleration data from the dike exterior toe vibration monitoring locations (i.e.,
Location A for Section A-A and Location C for Section H-H) to the downstream direction slope
stability analyses and by applying the vibration/acceleration data from the dike crest vibration
monitoring locations (i.e., Location B for Section A-A and Location D for Section H-H) to the
upstream direction slope stability analyses.

As presented previously in Table 3, LEM safety factors and FESM stability factors were
calculated for shallow-seated and deep-seated slip surface conditions. The LEM safety factors
equal or exceed 1.70 for the Bottom Ash Disposal Facility Section A-A and 1.40 for the Fly Ash
Disposal Facility Section H-H for the shallow-seated slip surface conditions. Moreover, the
LEM safety factors equal or exceed 2.02 for the Bottom Ash Disposal Facility Section A-A and
1.65 for the Fly Ash Disposal Facility Section H-H for the deep-seated (global) slip surface
conditions. The FESM stability factors equal or exceed 2.68 for the Bottom Ash Disposal
Facility Section A-A and 1.78 for the Fly Ash Disposal Facility Section H-H for the shallow-
seated slip surface conditions. The FESM safety factors equal or exceed 2.72 for the Bottom
Ash Disposal Facility Section A-A and 2.12 for the Fly Ash Disposal Facility Section H-H for
the deep-seated (global) slip surface conditions. The slope stability analyses indicate that
adequate safety factors/stability factors are available for each of the conservatively modeled
dike/train loading conditions. Based on the results obtained in our stability assessment, we
believe that the railway vibrations will not have a significant/consequential impact on the slope
stability of the dikes for the Bottom Ash and Fly Ash Disposal Facilities.

—
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GA used QUAKE/W to evaluate liquefaction potential at Section A-A of the Bottom Ash
Disposal Facility Western Dike and Section H-H of the Fly Ash Disposal Facility Western Dike.
Site specific material parameters and railway induced loadings were applied in the QUAKE/W
finite element analyses, as described in Appendix V. Given the material parameters and railway
induced loadings, QUAKE/W dynamic analyses were conducted to delineate potential
liquefaction zones. As shown in the liquefaction analysis results provided in Appendix V, no
liquefaction zones are predicted for Section A-A of the Bottom Ash Disposal Facility Western
Dike or for Section H-H of the Fly Ash Disposal Facility Western Dike. Furthermore, vibration
monitoring conducted at the crest and at the downstream bench of the Fly Ash Disposal Facility
Eastern Dike (i.e., along Section K-K) yielded non-detectable vibration levels due to rail traffic
during three monitoring events (i.e., on November 11, 2009; January 6, 2010; and January 7,
2010). As such, we conclude that the Eastern Dike of the Fly Ash Disposal Facility is not
subjected to instantaneous exposure, nor will it be subjected to long-term exposure to railway
induced vibrations. Correspondingly, we believe that liquefaction of the fly ash material under
the raised Eastern Dike of the Fly Ash Disposal Facility, due to railway induced ground
vibration, is improbable.

Information Request Item 2j
Provide conclusions regarding train wreck and its effect on liquefaction potential at the raised
eastern dike of the Philip Sporn Fly Ash Pond.

Response to Item 2j
We understand that the USEPA has released AEP from the responsibility of addressing Item 2j

of the information request. As such, GA has removed this item from the scope of our

assessment.

Information Request Item 2k
Provide recommendations for remedial action to enhance slope stability to acceptable safety
margins and/or eliminate or minimize liquefaction potential, as may be required, depending on

the results of the assessment.

Response to Item 2k

GA calculated adequate slope stability safety factors (i.e., in excess of 1.5) for Section A-A of
the Bottom Ash Disposal Facility Western Dike and Section H-H of the Fly Ash Disposal
Facility Western Dike. Furthermore, given the measured raﬂway induced loadings, no

o~

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA] ‘ : 4

AEPSPP003224



American Electric Power
May 27,2010
Page 17

liquefaction zones were predicted in the dynamic analyses. Therefore, no remedial actions (i.e.,
other than routine maintenance and the ongoing repairs to reduce shallow sloughing) are
currently recommended.

Information Request Item 21
Provide a list of references.

Response to Item 21
A list of references is provided in Appendix VII.

Information Request Item 2m
Provide tables as needed to facilitate presentation of data.

Response to Item 2m
Pertinent tables have been provided in the body of this document and as needed in the

-appendices to facilitate presentation of the data.

Information Request Item 2n
Provide figures as needed for illustration purposes.

Response to Item 2n
Applicable figures are provided in the appendices to the document.

Information Request Item 20
Provide an appendix containing summary descriptions of field and laboratory test procedures
that may be used to develop vibration data and additional soil and ash data as needed for the

assessment.

Response to Item 20

Summary descriptions related to the field geophysical studies and the vibration monitoring are
provided in Appendix II. Laboratory testing procedures were conducted in accordance with
ASTM standards. Laboratory testing data is provided in Appendix III. Listings of applicable
ASTM standards used in the sampling and testing of site soil and ash materials are listed in the

- references provided in Appendix VII.

pr—
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Information Request Item 2p :
Provide an appendix containing the vibration monitoring data and all test boring logs and other
field data considered in the study, including existing and additional data that may be obtained.

Response to Item 2p
Field geophysical data and the vibration monitoring data are provided in Appendix II. Test

borings and other field data related to the study are included in Appendix III.

Information Request Item 2q
Provide an appendix containing all laboratory data considered in the assessment, including

existing data and additional data developed for the assessment.

Response to Item 2q
-Laboratory data considered in the assessment is provided in Appendix III.

Information Request Item 2r
Provide an appendix containing all calculations, including slope stability analyses and

liquefaction analyses.

Response to Item 2r
SLOPE/W slope stability analyses are provided in Appendix IV. QUAKE/W

dynamic/liquefaction analyses are provided in Appendix V.

Information Request for Item 2s
Provide certification of the assessment and report by a professional engineer registered in the

state of West Virginia.

Response to Item 2s ,
A certification of the assessment and report presented herein is provided at the front of this

document.

p—
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Geo/Environmental Associates, Inc. appreciates this opportunity to be of continuing service to
American Electric Power. If you have questions regarding this response letter, feel free to
contact me at (865) 584-0344 or email me at rogerc@geoe.com.

Respectfully Submitted,
Geo/Environmental Associates, Inc.

Ggldloi ) %

Seth W. Frank_, E.L oy,
Project Coordinator \\\\ GE,F.‘.W.,CG"',
N Q~ c,\sr ’9&0 (%
%A LL) @ o«j : 14367 : 2
2 3, STAEOF P &
Roger W. Cecil, P.E. XN 93‘@ N :'
- . . / o c. r Vl“c‘. &
Senior Geotechnical Engineer % <‘ '-m-'\‘_'“
West Virginia Registered P.E. No. 14,367 :,,qm‘h“\\
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APPENDIX 1

USEPA LETTER DATED NOVEMBER 13, 2009
REQUESTING ADDITIONAL INFORMATION
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9 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY  ~
w7 ¢ WASHINGTON, D.C. 20460
>
( prote’

OFFICE OF
ENFORCEMENT AND
COMPLIANCE ASSURANCE
CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Manager

Water & Ecological Resource Services Section
Environmental Services Division

American Eleciric Power

1 Riverside Plaza

Columbus, OH 43215-2373

Re:  Request for Information Pursuant to Section 308 of the Clean Water Act
33 U.S.C. § 1318) ’

Dear Mr. Wood:

Enclosed is an Information Request issued pursuant to Section 308(a) of the Clean Water
Act, 33 US.C. § 1318(a). Section 308 of the Clean Water Act authorizes the Administrator of
the United States Environmental Protection Agency (“EPA”) to require those subject to the Act
to furnish information, conduct monitoting, provide entry to the Administrator or authorized
representatives, and make reports as may be necessary to camry out the objectives of the Act
This authority has been re-delegated to the undersigned Director of the Water Enforcement
Division in the Office of Enforcement and Compliance Assurance. The enclosures, which are

~ hereby made part of this Tefter, provide detfails of the miormation the American Electric Power
(“AEP”) Philip Spoin Generating Plant (“Facility””) must provide to EPA and contain instructions
on how this information is to be submitted to EPA.

Section 308(a) of the Clean Water Act, 33 U.S.C. § 1318(a) authorizes EPA to require
any person to provide information required to carry out the objectives of the Clean Water Act.
Accordingly, you are requested to respond to the enclosed Information Request (Enclosure 1).
Please read the instructions in the enclosure carefully before preparing your response. Answer
each request as clearly and completely as possible. To the extent that AEP has any of the
requested data currently on file, that data may be submitted in the requested format as part of
your response. Your response to this request must be accompanied by a certificate that is signed
and dated by you or the person who is authorized by you to respond to the request The
certification must state that the response is complete and contains all information and
documentation available to you pursuant to the request A Statement of Certification is enclosed

with this letter (Enclosure 2).

Internet Address (URL) @ htip://www.epa.gov
Recycled/Recyclable ® Printed with Vegetable Oil Based Inks on 100% Postconsumer, Process Chlarine Free Recycled Paper
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Please submit your written responses in accordance with the deadlines set forth in the
request to:

Ginny Phillips

U.S. Environmental Protection Agency

Water Enforcement Division

1200 Pennsylvania Avenue, NW

Mail Code 2243A; Room 4118A

Washington, DC 20460

(For deliveries by courier use the Zip Code 20004)

You are entitled to assert a business confidentiality claim pursuant to the regulations set
forth in 40 C.F.R. Patt 2, Subpart B. If EPA determines the information you have designated
meets the criteria in 40 C.F.R. § 2.208, the information will be disclosed only to the extent and
by means of the procedures specified in Subpart B. Unless a confidentiality claim is asserted at
the time the requested information is submitted, EPA may make the information available to the

public without further notice to you.

Compliance with the provisions of this Information Réquest is mandatory. If you do not
respond fully and truthfully to this Information Request or adequately justify your failure to do
s0, you may be subject to civil penalties or criminal fines under Section 309 of the Clean Water

Act, 33 US.C. § 1319.

~ We appreciate your cooperation and prompt attention to this matter. Please contact Ginny
Phillips of my staff at 202-564-6139 (phillips.ginny@epa.gov) within 72 hours of receipt this
Information Request to inform us of your intention to comply with this request If you or your
staff would like an opportunity to confer, have any questions, or would like to schedule a meeting
relating to this Information Request, please contact Ginny Phillips. Thank you for your

cooperation in this matter.

Sincerely,

oy
Qirector

Matk Pollin
Water Enforcement Division

Enclosures

ce: Michael Zeto, West Virginia Department of Environmental Protection
Brian Long, West Virginia Department of Environmental Protection

Rick Rogets, EPA Region 3
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Enclosure 1

INFORMATION REQUEST

1. STATUTORY AUTHORITY

1. This information is requested pursuant to Section 308 of the Clean Water Act,
33USC. §1318.

II. INSTRUCTIONS

1. Respond to Each Request Completely. Provide a separate report for each of the three reports
requested. Within each report, indicate the subpart of the request being addressed.

2. Provide the Best Information Available. If any request or subpart of the request cannot be
responded to in full, respond to the extent possible along with an explanation of why the

request cannot be responded to in full.

3. Source(s) of Response. Include with each report, the name, position, and title of each
person(s) who participated in developing the report.

4  Source(s) of Data. Any existing field and laboratory data relied upon by you to develop the
repotts required by this Information Request must be identified in the report and include an
explanation of how the data are representative of the conditions at the site.

5. Indicate Objections to Requests. While you may indicate that you object to certain requests
contained in this Information Request, you must provide responsive information
notwithstanding those objections. To object without providing responsive information may
subject you to the penalties discussed in the cover letter.

— 6. Claimsof Privilege. If you ctaim that an entire document submiitied it response o this

Information Request is privileged communication, identify the document and provide the
basis for the privilege. If you claim that any particular section of a document is privileged
communication, identify that section and provide the basis for the privilege. Regardless of
the assertion of a privilege, you must respond to the Information Request in full,

7. New Information. If you become aware of any information not previously known or not
available to you as of the date of submission of your response to this Information Request,
you must supplement your response to EPA within five (5) business days. Moreover, should
you find, at any time after the submission of your response, that any portion of the submitted
information is false or misrepresents the truth, you must notify EPA of this fact immediately
and provide a corrected response within two (2) business days.
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8. Submission of Response by U.S. Mail. Subnut a paper copy and an electronic .pdf file on
CD of your response to:

Ginny Phillips

U.S. Bnvironmental Protection Agency
Water Enforcement Division

1200 Pennsylvania Avenue, NW

Mail Code 2243A; Rm. 4118A
Washington, DC 20460

202-564-6139
(For deliveries by courier use the Zip Code 20004)

9. Submission of Response by E-mail. Submit an electronic .pdf file of your response to
phillips.ginny@epa.gov.

10. Retention of Records. All records and documents that were created and/or relied upon in
responding to any part of this request must be maintained until EPA informs you that

maintenance is no longer required.

11. Inclusion of Statement of Certification. The Statement of Certification found in Enclosure 2
must be submitted along with each submission made pursuant to this Information Request.
This statement must be signed by you or a person authorized by you to respond to the

Information Request.

IIL. DEFINITIONS

Unless otherwise defined herein, terms used in this request shall have the meaning given
to those terms in the Act, 33 U.S.C. § 1251 et seq., the regulations promulgated thereunder at
40 CFR § 122, and in AEP’s NPDES Permit, No. WV0001058.

I The terms "and™ and 61" shall b¢ construed either disjuncfively or conjunctively as
necessary to bring within the scope of this Information Request any information which might

otherwise be construed to be outside its scope.
2. The term “any,” as in “any documents,” for example, shall mean “any and all ”

3. The term “describe” means to detail, depict, or give an account of the requested information,
or to repott the content of any oral and/or written correspondence, communication, or
conversation, or to report the contents of any document, including the title, the author, the
position or title of the author, the addressee, the position or title of the addressee, indicated or
blind copies, date, subject matter, number of pages, attachment or appendices, and all persons
to whom the document was distributed, shown, or explained.

4. “State” shall mean the State of West Virginia.
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5. “Person” means an individual, trust, firm, joint stock conipany, corporation (including a
government corporation), partnership, association, State, municipality, commission, political
subdivision of a State, or an interstate body.

6. “Facility” is defined as:

AEP Philip Sporn, State Route 62, New Haven, WV 25265

7. “Permit” is defined as AEP Philip Sporn, National Pollutant Discharge Elimination System
Permit Number WV0001058. Expiration Date: June 30, 2013.

IV. SUPPLEMENTAL REPORTS TO BE SUBMITTED

AEP shall develop supplemental reports for the requests below to ensure that the coal
combustion waste impoundments at the Facility are structurally sound and will continue in safe
and reliable operation. AEP shall develop and submit a supplemental report for the following
requests in accordance with this section:

1. Site-specific study of the potential for liquefaction of foundation ash under design
earthquake loading conditions for the raised eastern dike at the Fly Ash Pond;

2. Site-specific assessment of the effect of 1ailway-induced ground vibrations on the
embankments at both the Fly Ash Pond and the Bottom Ash Pond; and

3. Analysis of slope stability under design earthquake loading conditions for the upper
sections of the eastern dike of the Fly Ash Pond.

1. Report on Earthquake-Induced Liquefaction for Eastern Dike of Fly Ash Pond: Within ninety

(90) days of receipt of this request, AEP shall perform a study and submit an engineering
report to EPA addressing the potential for earthquake-induced liquefaction of sluiced ash
deposits upon which the raised eastein dike of the Fly Ash Pond was constructed at the

Facility. The study shall be based on the specific sife characteristics, subsurface conditions,
material properties and parameters existing at the ralsed Fly Ash Pond dike, as determined by

ﬁeld exp101at10n and laboxato tests

fe. Additional test
y and accurately
characterize the subsurface profiles and evaluate the densities, strengths, moisture contents,

class1ﬁcat10n and. mdex propcxtles of the sml and ash layexs that compnse the subsurface
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&% However, the cyclic triaxial testing shall be on representative samples of
p Sp ﬂy ash remolded to relative densities that bracket the in-situ relative densities of
the fly ash. Alternatively, semi-empitical procedures may be used to evaluate liquefaction
potential of the foundation ash, such as those presented in the paper “‘Semi-Empirical
Procedures for Evaluating Liquefaction Potem‘zal During Earthquakes,” by 1. M. Idriss and
R.W. Boulanger, Proceedings of The Joint11" International Conference on Soil Dynamics & ;
Earthquake Engineering (ICSDEE) & 3™ International Conference on Earthquake [
Geotechnical Engineering (ICEGE) (pp. 32-56), January 7-9, 2004. The design earthquake
ground acceleration shall be at least 0 06g. At a minimum, the report shall include the

following:

(a)  description of background information and approach of the study;

(b)  description of the methodology and procedures used in the analysis;

(9] description of any additional field testing performed and the tesults obtained;

(d description of any additional laboratory testing performed and the results
obtained;

(e) description of the site(s) including site map(s) depicting planimetric and
topographic features and the location of critical section(s) selected for analysis;

® description of the subsutface conditions at the critical sections and illustration of
the analysis profiles;

(g)  discussion of the design soil and ash properties and parameters and the basis of
selection of these values or the soutce of the values;

(h)  presentation of analysis results, including appropriate charts and graphs
illustrating the results, and discussion of the results;

@ conclusions regarding liquefaction potential under design earthquake loading
conditions at the Philip Spoin Fly Ash Pond dike;

G recommendations for remedial action to eliminate or minimize liquefaction
potential should the foundation ash be found susceptible to liquefaction under
design earthquake loading;

(k)  list of references;

[§3) tables as needed to Tacilitate presentation of data;

(m)  figures as needed for illustration purposes;

(n)  an appendix containing summary descriptions of field and laboratory test
procedures that may be used to develop additional soil and ash data as needed for
the study; -

(0)  an appendix containing all test boring logs and other field data considered in the
study, including existing data and additional data that may be obtained to fully
characterize the analysis profiles;

(p)  anappendix containing all laboratory test data considered in the study, including
existing data and additional data developed for the study;

(99  an appendix containing calculations, including analysis calculations, e.g., program
SHAKE runs, and calculations for calculated values used in the analysis, e.g.,
calculation of shear modulus values (Gpax); and
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() certification of the study and report by a professional engineer registered in the
state of West Virginia. ‘

2 Report on Railway-Induced Ground Vibration for Fly Ash Pond Dike and Bottom Ash Pond
Dike: Within ninety (90) days of receipt of this request, AEP shall perform assessment and
submit a report to EPA addressing the effect of railway-induced ground vibrations on the
slope stability at the Fly Ash Pond dike and the Bottom Ash Pond dike located at the :
Facility. In addition, the study shall evaluate the potential for liquefaction of foundation ash
under the raised eastern dike of the Fly Ash Pond due to railway-induced ground vibrations.
The study shall be based on the specific site characteristics, railway loading conditions,
subsurface conditions, material properties and parameters existing at the Fly Ash Pond dike

and at the Bottom Ash Pond dik de i

ST

ond
of apparently shallow sloughing of the dike slopes and determine whether the root cause of
the sloughing is railway-induced ground vibration or some other cause, such as saturation of
the thick topsoil layer on the relatively steep slopes and consequential loss of its nominal
cohesive strength, leading to failure due to insufficient frictional shearing resistance, or a
combination of causes. In light of the results of this examination, the study shall review
plans for repairs of the sloughing and determine whether modifications to the plans ought to

be made to ensure long-term success of the repair. At a minimum, the report shall include
the following:

(a) a description of the site including a site map depicting the location of the railway
i aphic features;

(b)

VAT e STon PN con iR,
©) description, procedures and summary of field exploration and laboratory tests of
in-situ subsurface conditions, including, but not limited to: .

) soil test & instrumentation Tocation map;
(i)  cross-sectional geometry of embankment sections depicting phreatic
surface; and
(iii)  soil test boring logs and laboratory analyses of soil testing.
(d)  description, procedures and summary of slope stability analysis including, but not
limited to:
i) soil strength parameters modeled and basis of values used;
(i)  loading conditions modeled from measured railway-induced ground
vibrations generated by railway traffic;
(iii)  factors of safety against shallow slope failures and global slope instability.
(e evaluation of the potential liquefaction of fly ash under the raised eastern dike of
the Fly Ash Pond from instantaneous, as well as long term exposure, to 1ailway
induced ground vibrations from the west side of the Fly Ash Pond;

AEPSPP003235



® evaluation of the potential liquefaction of fly ash under the raised eastern dike of

the Fly Ash Pond from train collision and derailment on the west side of the Fly
* Ash Pond;

(g)  determination of the root cause of apparently shallow sloughing of the dike
slopes;

(h)  evaluation of the plans for sloughing repairs in consideration of the determination
of the root cause and description of potential changes, if any, that may need to be
made to the plans to ensure long-term success of the repair;

@) conclusions regarding railway vibrations and their effect on slope stability and

' liquefaction potential at the Philip Sporn Fly Ash Pond dikes and on slope
stability at the Bottom Ash Pond dike;

G) conclusions regarding train wreck and its effect on liquefaction potential at the
raised eastern dike of the Philip Spom Fly Ash Pond,

(k). recommendations for remedial action to enhance slope stability to acceptable
safety margins and/or eliminate or minimize liquefaction potential, as may be
required, depending on the results of the assessment;

)] list of references;

(m) tables as needed to facilitate presentation of data;

(n) figures as needed for illustration purposes;

(o) an appendix containing summary descriptions of field and laboratory test
procedures that may be used to develop vibration data and additional soil and ash
data as needed for the assessment;

®) an appendix containing the vibration monitoring data and all test boring logs and
other field data considered in the study, including existing data and additional data
that may be obtained;

(99  an appendix containing all laboratory test data considered in the assessment,
including existing data and additional data developed for the assessment;

® an appendix containing all calculations, including slope stability analyses and

- liquefaction analyses; and
(s) certification of the assessment and report by a professional engineer registered in
e e Stareof West Virginta

3. Report on Analysis of Seismic Slope Stability of Fly Ash Pond Eastern Dike Upper Section:
Within ninety (90) days of receipt of this request, AEP shall submit a report to EPA of the
“Seismic Slope Stability Analysis” to characterize the seismic stability of the Upper Section ;
of the Fly Ash Pond eastern dike, which was constructed over sluiced fly ash deposits, at the ‘
Facility. The analysis shall be based on the specific site characteristics, subsurface
conditions, material properties and parameters existing at the raised Fly Ash Pond dike, as
determined by field exploration and laboratory tests. The analysis shall be based on a design
earthquake ground acceleration of at least 0.06g. Pseudo-static design methodologies may be
used Existing field and laboratory data may be used to the extent that the data are
representative of the conditions at the ash pond dike. A report of the analysis shall be
prepared and at a minimum the report shall include:
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(a) a description of the geotechnical properties used for each soil and ash layer used
in the analysis including total and effective shear strength parameters;

(b)  adescription of the data collection and modeling methodologies utilized by AEP
in the evaluation of seismic slope stability;

(©) an analysis of embankment internal stresses, including static pore pressures under
expected seepage conditions;

(d)  an analysis of embankment internal stresses, including static pore pressures
during normal and maximum waste placement conditions;

(e analyses of embankment stability shall consider both slope and base sliding

conditions;
§9) analyses of slope stability shall include evaluation of critical full height and partial

height potentlal failure planes;

(g) computed minimum safety factors during the design earthquake event for both
slope and base sliding conditions;

(h)  conclusions regarding seismic slope stability under design earthquake loading
conditions of upper section of the Fly Ash Pond eastern dike at the Facility;

@) recommendations for remedial action to enhance seismic stability of the upper
section of the Fly Ash Pond eastern dike to acceptable safety margins, as may be
required, depending on the results of the assessment;

- 0) list of references;

k) tables as needed to facilitate presentation of data;

(1) - figures as needed for illustration purposes;

(m)  an appendix containing summary descriptions of field and laboratory test
procedures that may be used to develop additional soil and ash data as needed for
the analysis;

(n)  an appendix containing all test boring logs and other field data considered in the
analysis, including existing data and additional data that may be obtained;

(0)-  an appendix containing all laboratory test data considered in the analysis,
including existing data and additional data developed for the analysis;

(») an appendix containing all stability analysis calculations; and

9 certitication of the analysis by & professional engineer registered in the sfate of
West Virginia.
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Enclosure 2

STATEMENT OF CERTIFICATION

1 certify that the information contained in or accompanying this submission is tiue,
accurate, and complete.

As to the identified portion(s) of this submission for which I cannot personally verify its
truth and accuracy, 1 certify as the company official having supervisory responsibility for the
person(s) who, acting under my direct instructions, made the verification, that this information is
true, accurate, and complete. Iam aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment.

By
(Signature)

{Tstle) e

‘ X lii\l’

(Date)
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APPENDIX IT
VIBRATION MONITORING, GEOPHYSICAL DATA

AND LABORATORY TESTING
CONDUCTED BY DR. MICHAEL KALINSKI

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA] . GA ’
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DR. KALINSKI REPORT DATED NOVEMBER 30, 2009
RELATED TO NOVEMVER 11, 2009 VIBRATION MONITORING

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA}

AEPSPP003240




November 30, 2009

Mr. Roger Cecil. P.E.
Geo/Environmental Associates
3502 Overlook Circle
Knoxville, TN 37909

RE: Vibration monitoring at the AEP Sporn Power Plant, New Haven, West Virginia

Dear Roger,

Vibration monitoring was performed on November 11, 2009 at six points at the AEP
Sporn Power Plant in New Haven, West Virginia. Vibration monitoring was performed from
approximately 8:05 A.M. until 4:25 P.M. by myself, along with the assistance of Mr. Seth Frank.
This letter report describes the methods uséd and results obtained, and is accompanied by a CD
containing the vibration data in ASCII format.

Vibration monitoring was performed at six locations on the perimeter levees that contain
the fly ash and bottom ash at the power plant. The locations are described as follows:

Location A: outside toe of the bottom ash levee adjacent to the train tracks;
Location B: outside crest of the bottom ash levee adjacent to the train tracks;
Location C: outside toe of the fly ash levee adjacent to the train tracks;
Location D: outside crest of the fly ash levee adjacent to the train tracks;
Location E: outside crest of the fly ash levee adjacent to the Ohio River; and
Location F: outside toe of the fly ash levee adjacent to the Ohio River.

Mr. Frank used GPS while on site to obtain accurate coordinate information for each location.

Vibration monitoring was performed using six Blastmate III seismographs, which are
manufactured by Instantel. The Blastmate III seismographs record four channels simultaneously
during each event; one air wave channel with a microphone, and three ground wave channels
using three geophones. The three geophones are oriented orthogonal to each other so that one
geophone detects vertical particle motion, and the other two detect horizontal particle motion in
two perpendicular directions. The two horizontal geophones are identified as longitudinal and
transverse, with the longitudinal geophone oriented towards the v1brat10n source, and the
transverse oriented perpendicular to the longitudinal.

The geophones that accompany the Blastmate III have a damped resonant frequency of
approximately 2.0 Hz and the data are sampled in the instrument at a rate of 1,024 samples per
second. This allows vibrations to be recorded between the bandwidth of 2.0-250 Hz with
minimal distortion. The vibrations imparted to the geophones are converted into voltage, and the
voltage is converted to particle velocity using a calibration factor. To minimize wind and surface
noise, the geophones are buried in sand a few inches below the ground surface and covered with
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a heavy weight such as a sand bag or water jug. The serial numbers of the seismographs used at
each test location are as follows:

Location A: Serial #BA11348;
Location B: Serial #BA11347;
Location C: Serial #BA10619;
Location D: Serial #BA13539;
Location E: Serial #BA13553; and
Location F: Serial #BA11042.

Calibration certificates for each seismograph and its accompanying geophones are included in
Appendix A of this report.

Vibration monitoring was performed on Nov. 11, 2009 from approximately 8:05 A.M.
until 4:25 P.M. as indicated on the monitoring logs included in Appendix B of this report.
During this period, three trains passed by the power plant at times of approximately 9:48 A.M.,
12:12 P.M., and 1:36 P.M. The 9:48 and 1:36 trains were short trains. The 9:48 train consisted
of an engine only, and the 1:36 train consisted of an engine and two empty lumber cars. The
12:12 train was a long train that consisted of two engines along with an estimated 95 cars (based
on assumed train speed of 30 mph, vibration record length of 130 s, and average car length of 60
ft). The cars consisted of tank cars and coal cars.

The vibration monitoring logs included in Appendix B indicate when the seismographs
were actively monitoring and when vibration events were recorded, including the three trains.
The monitoring logs indicate that additional events were also recorded. These additional events
correspond to occasional testing of the seismographs by stomping on the ground next to the
geophones. Details regarding these additional test events are not included herein.

Vibrations from the 9:48 train were relatively small, and were only detected at Location
C. For all logging, vibrations were only recorded when the vibration level exceeded 0.02 in./s.
Below this level, vibrations were considered to be within the level of ambient noise. Summary
reports for this and all other recorded vibration events are included in Appendix C of this report,
and are also included in the attached CD (Appendix D). For each seismograph and vibration
event, two reports are included: a time-domain Event Report and a frequency-domain FFT
Report. Peak particle velocities (PPVs) can be found on the Event Reports. For the 9:48 event
recorded at Location C, PPVs recorded by the transverse, vertical, and longitudinal geophones
were 0.01, 0.02, and 0.02 in./s, respectively.

Vibrations from the 1:36 were also relatively small, and were only detected at Locations
A and C. The Event Reports and FFT Reports for these two vibrations are also included in
Appendix C. Peak Particle Velocities for this train at the two locations are summarized in the
table below.
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Peak particle velocities recorded at Locations A and C from the 1:36 train

Location Tran. PPV (in./s) Vert. PPV (in./s) Long. PPV (in./s)
A (#BA11348) 0.02 0.02 0.02
C (#BA10619) 0.02 0.02 0.03

Vibrations from the 12:12 train were larger and longer in duration than the other two
trains, and were detected at locations A, B, C, and D. The accompanying Event Reports and FFT
Reports are also included in Appendix C. The overall duration of vibrations from the train was
approximately 130 s. However, vibration levels at Locations B, C, and D fell below the 0.02-
in./s threshold while the train passed, so the vibration records at these locations are either less
than 130 s in duration, or separated into 2 or more recordings. Peak Particle Velocities for this
train at the four locations are summarized in the table below.

Peak particle velocities recorded at Locations A, B, C, and D from the 12:12 train

Location Tran. PPV (in./s) Vert. PPV (in./s) Long. PPV (in./s)
A (#BA11348) 0.03 0.06 0.05
B (#BA11347) 0.01 0.04 0.03
C (#BA10619) 0.05 0.06 0.07
D (#BA13539) 0.01 0.01 0.02

All of the vibration monitoring data are included in ASCII format on the attached CD.
Given a sample rate of 1,024 samples/s, the vibration data should be plotted at a sample rate of
9.7656 x 10™* s. Vibration data are presented in the ASCII files in units of particle velocity in
mm/s. All Event Reports and FFT Reports are also included on the CD, along with photos taken
during testing. Please note that the internal clocks on the six seismographs were only set to the
nearest minute, so the time stamps on the monitoring logs and event records may be slightly out
of synch between seismographs.

Thank you very much for providing me the opportunity to work with you on this project.
Please do not hesitate to contact me if you have any questions or require any additional
information.

Regards,
/ / 'f/’
Michael E. Kalinski, Ph.D.
Attachments: Appendix A — calibration certificates for seismographs and geophones
Appendix B — vibration monitoring logs

Appendix C -- event reports
Appendix C — vibration data in ASCII format (on CD)
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APPENDIX A

Calibration certificates for seismographs and geophones
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Part Numbegi: 714A0801
Description: BLASTMATE III
Serial Number: BA113438
Calibration Date: December 18, 2008
718A1501

ove product was calibrated in dccordance withthe, - - e
ires. These procedures are partofa éfizé{i}j}’byst’eﬁzﬁtlgat'('sii;g EoT
-2000 quality standard, and are designed to assure that the

Instantel further certifies that the measurement instrumenis used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidénce of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instrument. - <= = .0 -

Please note that the sensor check function is intended to check that the sensors are
conmected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which

requires the sensors be checked against a reference that is fraceable to a known
standard:- Iiistantel recommends that products be returned to Instantel or.ani aithorized
servicéi@gﬁﬂ‘éalibmt‘ion facility for annual calibration. e
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Part Number: 714A9701
Description: TRIAXTAL GEOPHONE (ISEE)
Serial Number: BG10482
Calibration Date: December 18, 2008
libration Equipment: 71477401

S L Insi‘ar_iiel certzﬁes{hat t_l_zggl;fbve product was calibrated in cz_'Ek:grdargge wnh the,
‘applicablé Instantel procedures. These procedures are part of a quality syst

certified to the ISO9001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology, or
National Research Council of Canada. Evidénce of traceability is on file at Instantel
and is available upon request. R

The environment in which t]’gis product w'as calibrated is maintained within the
operating specifications of the in;ﬁ;mnejit. R

Please note that the sensor check function is intended to chéck that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a known
standard. Distantel recommends that products be returned to Instantel or an aiithorized
service and calibration facility for annual calibration. Co
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Part Numbér: 7
Description;: BLASTMATE III
Serial Number: BA11347
Calibration Date: December 18, 2008
: 718A1501

ove product was calibrated in aécordance With.th
ies. These procedures are partof a qua

product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidénce of traceability is on file at Instantel
and is available upon request. -

The environment in which this product vf'as'b‘&l:ijbrated. is maintained within the
operating specifications of the instyumeént. ==. - e

Please note that the sensor chéckfz;ﬁcﬁb/i is intended io check that the sensors are
conmected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a known
standard.- Instantel recommends that products be returned o Instantel oraivquthorized
service-aiid calibi-ation facility for annual calibration. LT
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Part Numiber: 714A9701
Description: TRIAXIAL GEOPHONE (ISEE)
Serial Number: BG10479
Calibration Date: December 18, 2008
alibration Bquipment: 71477401

~Ins tatitel -certifies that the.above product was calibrated in decordance With-the . <.

abl Mel procediires. These procedures are partofa qualztysystemthatzs Pt -

. ceztzﬁed 16 the IS09001-2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

X

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable fo the National Institute of Standards and Technology; or
National Research Council of Canada. Evidénce of traceability is on file at Instantel
and is available upon request. e .
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The environment in which this product was calibrated is maintained within the
operating specifications of the instrument. .~ ;o

Please note that the sensor check function is intended 1o check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a known
standard. - Instantel recommends that products be returned to Instantel or:an authorized
service and calibration facility for annual calibration. - '
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Part Nuniber: 714A0801
Description: BLASTMATE III
Serial Number: BA10619
o Calibration Date: May 27, 2009
<+ Calibration Equipment: 718A1501

T ,~Instdﬁte_[céfﬁﬁes'_tﬁ‘_at flzé'abbve product was calibrated in aCc_ar'dgncé with the -~
» appliCable'Instantel procedures. These procedures are part of a qudlity System thatis
certified to the IS09001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and T echnology; or
National Research Council of Canada. Eviderice of traceability is on file at Instantel
and is available upon request. Bl
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The environment in which this product was calibrated is maintairied within the
operating specifications of the instrument.. IR

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a known
standéiz;g_i._; Instantel recommends that products be returned to Instantel or'an authorized
service and calibration facility for annual calibration. o
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Calibration Certificate

Part Number:
Description:
Serial Number:
Calibration Date:

sanot0l

C

e

TRIAXIAL GEOPHONE (ISEE)
BG10510
May 27, 2009

o -:bgél'ibfation Equipment: 71477402
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. :.-Iristgizr_t'el_;c_ér_'tiﬁésfthizt the above product was calibrated in aé&d‘rd’anc’éﬁvﬁﬁ the T
applicable Instantel procediifes. These procedures are part of a quality‘éystém't/mt is -
certified to the IS09001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

4
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Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Ey'ide'néfe of traceability is on file at Instantel
and is available upon request. s

The environment in which this product ﬁias_gglilg;'qte(ifis maintained within the
operating specifications of the instrument. <<% e o

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a known
stalzda'}"d.“’:'I_:r_iftgntel recommends that products be returned to Instantel or an authorized
service and calibration facility for annual calibration. SRR
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Calibrat:iféizlfC ertificate D

“714A0801 7
BLASTMATE III
BA13539
February 11, 2009
718A1501

Part Number:

Description:

Serial Number:

~. .. Calibration Date:
- Calibration Equipment:

. Instaritel ce‘_rtzﬁe’sﬁtﬁjivzt,tlzéf'above product was calibrated in accordance with the . .- S
applicablé Instantel procedures. These procedures are part of a guality system that is

certified to the ISO9001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Eyideﬁcé of traceability is on file at Instantel
and is available upon request.

The environment in which this product was calibrated is maintained within the
operating specifications of the instiument.. <" Do

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a known.
standér_d.\:ﬁz'stantel' recommends that products be returned to Instantel or an authorized
service and calibration facility for annual calibration. '
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" dpplicable Instantel

Calibration Certificate

Part Numiber:
Description:

Serial Number:

..+ Calibration Date:
"Calibration Equipment:

= Instantelee}tlﬁes 4t the above product was calibrated in acy

v

714A9701

TRIAXIAL GEOPHONE (ISEE)
BG12432 '

February 11, 2009

71437401

wdance with the:

srocedures. These procedures are part of a qz‘[izli& system thatis -
certified to the ISO9001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the Nationgl Institute of Standards and Technology; or

A7,

.
S -

2

National Research Council of Canada. EVi e of traceability is on file at Instantel

and is available upon request.

The environment in which t/zzs product was lzbratedzs lz}aint§f71ed within the
operating specifications of the instrutent. = - .. ST

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires Thé sensors be checked against a reference that is traceable to a Tenowii.. .-
standard: Instaniel recommends that products be returned to Instantel or an aiithorized
service and calibration facility for annual calibration. PREe

Calibrated By: _/#-?4 /3misr
Mark Benoit
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Gain {dB})

Gain {dE)

Gain (dB)

Transverse Channel

Amplitude Frequency Response of BG12432
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Pari Number: 714A080
Description: BLASTMATE III
Serial Number: BA13553
.. Calibration Date: March 3, 2009
Calibration Equipment: 718A1501

§

q
N

\
9,
PN

ertifies. ‘above product was calibrated in ac
applicable nstantel procedures. These procedures are pareofa qudlity systenrthat is
certified to the ISO9001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. E -of traceability is on file at Instantel
and is available upon request. '

The environment in which this product was.calibra: is maintained within the
operating specifications of the instrument..” . B

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requirgs tlie sensors be checked against a reference that is traceable to a Igiowi.- -
4. Tnstantel recommends that products be returned to Instantel or: aiithorized

service and calibration facility for annual calibration.

Calibrated By: ‘BM SGJ\W\M _

Dan Sawyer

N
== R

R
RN
A‘é‘s\\\ \g
<7

~ Z Instantel

f

)

!

5 7/

N S AN O R NN Y RN Y NN A Ay ke
X 2N L ANRY KA
SN : //’”‘i\\“‘\\ NE L,

S NN 5
1 \iE3 N

AEPSPP003257




A

QYD
2

3
N

Ve

\
X))
PRI

,.
I
T

00
i

‘
W

£

AN
.,\
AN

()
A
TAND);

P
it

Part Numbér:
Description: TRIAXIAL GEOPHONE (ISEE)
Serial Number: BG12494
- Calibration Date: March 3, 2009
Calibration Equipment: 71477401

ertifies thiat the above product was calibrated in accordarice.with :

& dpﬁli&ﬁlﬁlé 'In’.;tan'lel—pfééedil}'es. These procedures are part of a quality systeit'th
certified to the ISO9001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

at 1s

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Iiistitute of Standards and Technology, or
National Research Council of Canada. E e of traceability is on file at Instantel

and is available upon request.

The environment in which this product was-calibrated is pm;i_mffqined within the
operating specifications of ihe instrumen

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a Kiown,
standard. Instantel recommends that products be returned to Instantel or dit authorized

service and calibration facility for annual calibration.

Calibrated By: \DM S@Aﬂgﬁﬁ

Dan Sawyer
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Calibraﬁﬁxi‘ Certificate F

Part Numbér: ' 714A0801
Description: BLASTMATE HII
Serial Number: BA11042
- Calibration Date: May 26, 2009
¥ :_Cgl‘iﬁration Equipment: 718A1501

" < Instavitel cértifics that the above product was calibrated in accdidance with the . .
- applicable Instaiitel procedures. These procedures are partof a quality systent tliat is ~ -
certified to the ISO9001:2000 quality standard, and are designed to assure that the
product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evidence of traceability is on file at Instantel
and is available upon request. R

The environment in which tﬁz}g pl'oduqt was c_qlibz'ated is l_nain(dined within the
operating specifications of the instrument. ..~ .. G i

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires thé sensors be checked against a reference that is traceable to a kmiowir
standard.. f)lsz‘aritel recommends that products be returned to Instantel or ‘a‘u_‘ authorized
service and calibration facility for annual calibration.

Calibrated By: \DM gamw/t

Dan Sawyer é’
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Calibraﬁéj;zCertificate F

Part Number: 714A9701
Description: TRIAXIAL GEOPHONE (ISEE)
Serial Number: BG9432
.= . Calibration Date: May 26, 2009
C@libration Equipment: 71437402

I_rz‘&:tdnié{ certifies that the above product was calibrated in a'c'cgjr'dancvé__w'ijt.li the Al o
" applicable Instantel procedures. These procedures are part ofa quality system that is

certified to the IS09001:2000 quality standard, and are designed to assure that the

product listed above meets or exceeds Instantel specifications.

Instantel further certifies that the measurement instruments used during the calibration
of this product are traceable to the National Institute of Standards and Technology; or
National Research Council of Canada. Evideiice of traceability is on file at Instantel
and is available upon request. ST

The environment in which this product was calibrated is maintained within the
operating specifications of the instiument, - i ’

Please note that the sensor check function is intended to check that the sensors are
connected to the unit, installed in the proper orientation and sufficiently level to operate
properly. This function should not be confused with a formal calibration, which
requires the sensors be checked against a reference that is traceable to a kngwn.
stana’qrd._ ﬁlsjantel recommends that products be returned to Instantel or Eii‘rc’,zi({horized
service aid calibration facility for annual calibration. S
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Dan Sawyer
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Gain (dB)

Gain {dB)
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Amplitude Frequency Response of BG9432
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APPENDIX B

Vibration monitoring logs
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Friday, November 20, 2009

2.52PM
JE instantel Event Report
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'rm«somc Geo: D108 mutve Oattaty Lavst  §.4 Volis
Range Qe 317 mmds Calitration.  Decsmber 16, 008 by fnstarted inc,
Record Yiase 13675mwms«mm4m FieNume  MIBCZIR OYD
Nofes USUM 507 And OSMRE
i
bjrct. i nnd e} §
\ : f Y - i 3 oot Csamntoreitime i
Ukot: "
Extintted Nides:
Post Evant Notes
.u. o - =
Mictophone  Linsar A
PEPL 325 pum%m »96 » T
26 Fieq 34tz e
chm‘rm Poswed (Froq « 205 Hz Amp = 496 iv) wl- e
: e
Trax Ve Long sl g

20 Freq
10 Yag)
ma('::'mm 00218

Peik Displacirant

Senamctiek ted
Ommun CY S

Pesk Vector Sum 1.5 il 114000 eee

PRV 0663 52 im

14
ek i md
00103 Mﬁ a0t

z g*gzg

Xy

i PRI SN

-

} e
H %

Fresuency (e
T ® Veitoo Longi e

e
1

Hict,

Veit

Tran

¢

Pirded: Wovwmlior 26, 1o [V §.40 - 1AHE

w4

Tine M: mOO«c(div Aopiitude Seata: Guo: 0.600 mavekiy Mic: 10.00 pa {Lidv

ek 6441004

49

AEPSPP003271
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Friday, November 20, 2609

253PM
EE instantel’ Event Report
DatelTine Veit st (33553 Noveriber 11,2009 Betiel Number SAT1048 V B.I28.0 Blaette it
Triggee Source  Gwo: 0.508 mmve Battery Level 8.5 Vol B ’
Goo 317 mind ) Casibestion  Deoermiver 18, 2008 by Istantel trg.
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Frigay, November 29, 2009

2:54PM
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Friday, November 26, 2009

257PM
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Frigiay, Novemnber 20, 2009 °
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Friday, November 2¢, 2009
258 P

5 instartel
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Friday, November 20, 2009
2:59pM

EE instanter’ FFT Report

Dite/ Timw Vestat 12:1358 November 11, 2009 Berial Number BA11347 V 3.12-3.0 BlsstMate 1)

Trigget Gowrce  Geor 0.508 movs Ihmvylmm §.4 Volts

Range Geo 3.7 s Dacember 18, 2008 by instaniel inc.
Record Thrw  46.76 sec (Auo=5Sec) & 1024 w5 ﬂum M3IA7CZIR BAY
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Friday, November 20, 2009

2:59 vt
K& instantel” Event Report
Dt/ Tinw Vet st 121447 Novembar 11, 2009 Retisd Numbir BA11347 V B.323.0 Blasthate )
Trigger Bource ﬁco 0608 WLW BA Ve
Gio N7 DPacsnioer 18, 2008 by insisrset Inc.
Record Time 34,76 sec (Auo-ssw o 1024 sps ?ﬂﬂl&m MMICLIR, CNG
Hoten UBBM RIS0T7 And QSMRE
el N VD . 3 o s gt i e
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Friday, November 2¢, 2009
3:00PM

EE Instantel’ FFT Report
Dite/Thrwe Vert st 12:14:47 Novenber 11,2002 Setied Number BA11347 V 8.12-8.0 Blathate It
Triggar Sowrce  Geo: 0,508 mmve Baftery Level 84 Vol
Renge Goo 31,7 mmis Calibation December 18, 2008 by lndlantel Inc.
Record Time  34.75 sec (AutoxSSiec) at 1024 wpy Filoame MUZCZIRCNO
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Uset:
Post Event Notes
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Frigiay, November 29, 2009

300PM
€ instanter Event Report
DaterThne Vet ol 120528 Novemibar 11,2000 Betiel Numbar BA11347 ¥ 8.47-0.0 BlasiMate 18
Triggur Bource oconsoemw nmum 4.4 Vol
Range Ouo 3 Cafiteation  December 18, 2008 by Inviant the,
Record Tene nzs«owwssmunmm Fie Nane MMICIIRO60
Notew UBBI RINE0? And OSMRE
Chgnt:
FW).G‘ . m ottt m e E_ i { ‘E l’
Ui 200-4
Exiosrtind Neotes:
04
Post Evant Notes
‘i e
PEPL &Ouma 488 wor ;. ®
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Fridgay, November 20, 2009

3:01pM
EE instante FFT Report
Date/tiw Vest at 12:15:28 Novambaer 11,2009 Betisl Numbet BA11347 V 8,12:-8.0 Blasthate 18
Trigger Source  Geo: 0,608 mmv Battary Lavel 6.4 VoRs
Range Gea 31.7 mvve Calbrstion  December 18, 2008 by inslaniel inc.
Record Thoe  33.25 sac (Auto5800) # 1024 30 Fibe tiame MTCTIRDSO
Hotes. Extended Noles:
Chont:
Project:
Location:
User:
Posd Event Notes
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B Instantel’

Date/TIime Long at 09:48:29 November 11, 2009
Trigger Source Geo: 0.508 mmvs

Event Report

Serlal Number BA10619 V 8.12-8.0 BlastMate il
Battery Level 6.3 Volts

Range Geo :254 mn/s Callbratlon May 27, 2009 by Instantel Inc.
Record Time  5.75 sec (Auto=5Sec) at 1024 sps Flle Name L619CZ3K.KTO
Notes USBM RI8507 And OSMRE
Client:
E::;J:liccl):n: 264 [ o e men e e e et e e [ 1 [ I !
User: 200 i
No veloclty above 1.00 mm/s ;
Extended Notes:
100-}
Post Event Notes
§0-- e
g
Microphone Linear Weighting E 20- )
PSPL 1.50 pa.(L) at 0.165 sec = e T T
ZC Freq 51 Hz £ e .
Channel Test Passed (Freq = 20.1 Hz Amp = 614 mv) § 10 L
s P
Tran  Vert Long 7
54—
PPV 0.381 0508 0508 mmis
ZC Freq 51 47 37 Hz
Time (Rel. to Trig) 0682 0.006 0.000 sec
Peak Acceleration 0.0133 0.0265 0.0265 g 2
Peak Displacement 0.00130 0.00192 0.00291 mm
Sensorcheck Passed Passed Passed
Frequency 7.2 74 75 Hz . | | —t | | o] -
Overswing Ratio 4.2 35 4.0 h 2 s 10 20 50 100 >
Frequency (Hz)
Peak Vector Sum 0.568 mmy/s at 0.002 sec Tran: + Vert: x Long: @
_r'ir-'——-~~~+—f-'-~»—+f—~ e e e B - } A e e
MicL B T — . - - e e e e U TP I X
Long ‘f l, e e = — e . S g e e — 0.0
Vert - e - - - e - e - — 0.0
Tran e e T - - - - - - e o e 0.0
R e . - e e i T Ee— —— e e - - .
I 3.0 4.0 5.0 6.0
Sensorcheck

Time Scale:0.50 sec/div Amplitude Scate:Geo: 2.00 mmys/div Mic: 10.00 pa.(L)/div
Trigger=p——— —«

Printed: November 20, 2009 (V 8.01 - 8.01)

Format Copyrighted 1996-2004 Instantel Inc.
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E Instantel’

Date/Time Long at 09:48:29 November 11, 2009
Trigger Source Geo: 0.508 mm/s

Range Geo :254 mm/s

Record Time  5.75 sec (Auto=5Sec) at 1024 sps

Notes
Client:
Project:
Location:
User:

Post Event Notes

FFT Report

Serlal Number BA10619 V 8.12-8.0 BlastMate [li
Battery Level 6.3 Volts

Calibration May 27, 2009 by Instantel inc.
File Name L619CZ3K KTO
Extended Notes:

Tran Dominant Frequency = 141 Hz. Amplltude 0 0128, PPV from Event 0.381 mm/s

R e S e S A L e S I e e e L R g
]
i,n wa| RS Pt i) KR SR, LTy 0 SO TVPTTN X : ':.;f'f-vh‘--lh"»‘—»,‘n-dl.'v = .x{n.. ey L it & et fi r ~f\ ~_--.-}_ LR
80 90 100 110 120 130 140 150 160 170 180 190 200 . 210 220 230 240 250
Vert Dominant Frequency = 14.3 Hz., Amplitude = 0.0187, PPV from Event = 0,508 mm/s
A e e B A A B e e e o S L e IR
0.0+ & b "-,-,,-‘5:! ""'i"'!'z""'"') g -,,t];,'- /r:\q= _l}y. SRR .-.-._*,:'.\I.'»L»m. R SRS S [ - i
2 10 20 30 40 5 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Long Domlnant Frequency = 22 1 Hz. Amplltude = 0 0165, PPV from Event = 0 508 mmls
0.02--— ‘l | = l l I | , : ; = { } ll } : { - "|" -
{‘" 1 %\ 3 "
0.0lj »_‘_\i"“ﬁ{'ﬁl,ﬁ 3 }j L "i"MJ”V"‘i‘m‘M VF u "‘\‘(wifn \Li{m-'ul-/v.’w s Renatienessabadcadiods e B e s B T L B it |
2 10 0‘ 60 70 BO 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
MIcL Dominant Frequency = 49.6 Hz., Amplltude 0 166, PSPL From Event = 1.50 pa (L)
0.16 = b oo o |T
40 60 70 80 80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Frequency (Hz.)

Printed: November 20, 2009 {V 8.01 - 8.01}

Format Copyrighted 1998-2004 Instantel Inc.
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E Instanter Event Report
Date/Time Vert at 12:12:59 November 11, 2009 Serial Number BA10619 V 8.12-8.0 BlastMate lll
Trigger Source Geo: 0.508 mm/s Battery Level 6.3 Volts
Range Geo :31.7 mnvs Callbration May 27, 2009 by Instantel Inc.
Record Time  77.25 sec (Auto=5Sec) at 1024 sps Flle Name L619CZ3R.ONO
Notes USBM RI8507 And OSMRE
Client:
Project: .
User: 2001~
Extended Notes:
1004~
Post Event Notes
so-| ks = 4
i ~
E ~
Microphone Linear Weighting E 201
PSPL 9.00 pa.(L) at 22.708 sec = g
ZC Freq 39 Hz & . .
Channel Test Passed (Freq = 20.1 Hz Amp = 534 mv) 8 0l B T
s
Tran Vert Long
-1~
PPV 0.905 1.16 140 mm/s
ZC Freq 14 17 47 Hz
Time (Rel. to Trig) 45.714 25931 36.707 sec
Peak Acceleration 0.0298 0.0298 0.0464 g 21
Peak Displacement 0.00846 0.0152 0.00843 mm
Sensorcheck Passed Passed Passed u® % @
Frequency 7.2 74 76 Hz R N TR HPe L S - TR T 2 SN 2 . C
OverswingRatlo 41 35 40 1 ! Tk e e FE gt Bl o
Frequency (Hz)
Peak Vector Sum 1.61 mm/s at 36.707 sec Tran: + Vert: X Long: @
T—~~——|-~——-—|-» froneimn 1 { 4 } -— -
MicL > - 0.0
Long L L Py - et e 0.0
Vert - tocesitpido o o i
Tran o ot et Hndfittime S i el -
S R + + } t + omta e
o*o 200 40.0 60.0

Time Scale:5.00 sec/div Amplitude Scale:Geo: 0.500 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p--- - -«

Printed: November 20, 2009 (V 8.01 - 8.01)

Format Copyrighted 1996-2004 Instantel Inc.

Sensorcheck

AEPSPP003285




Monday, Rovembe: 30, 2602
1I0PM

EE& Instanter’ FFT Report
Date/Tine Vart st 121259 November 11, 2000 Sariel Number  BATDG19V 8.12-5.0 Blanthate 1|
Trigger Source Geo: 0.508 mavs Battery Lavel  §.3 Vol

Range Gea 307 s Calibration 27, 2008 by instarkel ino.
Record Tine 7725 00 (AugonSSec) 1024 ops Fite N LE{SCTIRING

Notes Extended Notes:

Chiond:

Poject:

iocation.

Uset:

Pomt Event Notes

Yran Frequency = .73 Hr., Anpiiude = 0.0248, PPV from Evendt = 6.495 nwivs
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006 - g : S i ¢ : £ B T S ISP S —§n § i e 1 i &
[ F o +
00234 i
L & S0 Amiioe i s s N e s e e B S S IS At (s s S e ponee e

2T N0 0 H 0 6 M K W 100 MO 1R 10 W 150 160 170 180 100 200 0 20 0 M0 W0
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00 ——— S A s S S e e e A S e s S WG Su s
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e T S e e T A e e R } f
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Freiquenty He)
Prlntad: Nowemiber 30, 3009 [V 401 - ¥29) Foomn Copyrighted 1064 inatonte! tne,

Unfiled Notes Page 1
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Friday, November 20, 2009

247 PM
5% Instanter’ Event Report
DatelThw  Trsn s 121416 Hovembir 11,2009 Seriad Hunbst BA10619 V 8,128 0 Blantiate il
Trigger Source Geo! 0.508 mmi Baltery Level 8.3 Volts ’
Range Qa6 31,7 mme Caitwatlon  May 27, 2000 by instarkel .
Recon) Tene 58,75 soc (Aul=SSec) 8 1024 spe FiieName  LSISCIRBS0
&3 UBBM RISO7 And CBMRE
Projact: o emeins s ¢ 4 { t
Extonded Notes:
e
Fout Bvant Notes
e
ficrophons  Linesr Welohly 2 wd S -
REPL 7.00 pa (L) o 0.914 sec j T
] 2w "
Chaiinel Tast: Pasved (Fraq ~ 20.1 Ho Amp « 53 v} . !
Ty Ven  Long oo -
PRV 116 48 18t ows
2CFreq MM G He
Tine (Rel o Tig) 3227 82961 SLWZ e
Prok Accoleration 0028 0033 00X ¢ el 4
Paak Displacennt 000704 OD1BE 000042  nim 2
Sensorchech Paveed Pasoed  Possed ) 8014
Frequency 72 T4 TS M . . TR UL SN . 9= %y | | 1. PRI §
Overswing Rt 44 35 40 H s ' T W 1 " 3
mwwma
Faak Vectar S 1.9 mave al 51,972 sec T & Vit 7 Long: &
y i % | f :
Ml B -
Lot ] e o
Vert 1 = 0.0
m e §3 1 3 k\ /.\VATW" "‘
%4 08
“Time Geatw: 5,00 sigidie Arpiude Soate: (heo:0.500 sy Mic: 1000 pa (L) Banptiik
Triggers b--- -4 ‘
Pt Noviee 59, MO D1 141 1Wh1084
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Friciay, November 20, 2002

2:48PM
JE Instanter FFT Report
Dme/Tinwe Trwn ot 12.14:18 Novamber 11, 2009 Senial Numbee  BATDB19 V' 8.12-8 0 Blastiate i}
Trigger Sotirce  Geo: 0.508 mmve Battery Levet 8.3 Voits
Range Gao 3.7 mm/s & altbration May 27, 2009 by tnstacted inc.
Record Time  55.75 sec (AutomiSoc) st 1024 4ps Fite Name LEISCIIRBSO
Notas Extended Notes:
Chord:
Profact;
Location:
User
Post Event Notes
Tran Dominant Frequancy = 13.6 HL, Amplitude » 8.0214, PPV from Event = 116 mmvs
004§~ ,;' oo 4 j k. 4 o ) ¢ i R L W | } ) 4 : S T S Mo S
0024
0.0 % SR A " ¥ N S t e vncjwrimer} } = e + 3 i prommr b
1 20 3 4 50 =4 70 80 S 100 10 120 3¢ 140 {5¢ 180 {70 (80 190 A0 20 W0 40 W
Vqlbmmmhwy- 5.88 Hr., Ampiifude = 0.0338, PPV from Event = 1.46 mmis
0.54 g ¢ } t b £ i t ¢ § } i i § b i { ¢ t t ¢
oB2 ¢
i i i i s e et e s A e e i T
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R e e e e R B e R B pt L
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Piitéd: Movermie 20, 20K {V 6T < 4.41) Vot Copprighted Y084 fosteme Inc.
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Friday, November 20, 2009

2:49PM
B instantel Event Report
DatelTiow Tron ¢ 13.36:22 Novambs 11, 2008 Seriud Number BMWiQVMZAGQWIH
Trigger Source Cm om m«y 4 Voks
theation mzz,mwm«nm
Record Yime 175«01&1»55«)91 1024 3p0 mm LE19CZIV AMD
Hofes UBBM RISSOT And OBMNE
o
H 3 5 3 i
Loentiois: ol ; ’
s -
N vlocity shove 160 nwvs
Extendsd Notns: -
PoN Bvent Notex
0-i — R
e Linar Wi E i
FEPL 42&»(&}: 1876 see’ i T
20 Freq 00 He
Charnet Tast pmcmuszozsmmnmw @l e
T Ven Loy . o
R
PPV O.&i nm 0667 wova
20 Freq X H
Tive Yy otm l?& 0270 e
Peak sration 00109 00149 ] ¥
Peak q00d18 000379 0,0037& i
Mnm 72 ?4 P 75 R
Ownwingfislo 41 38 40 L A S F AN @ % “ " »
. Fiempancy (t2)
Pesk Vertor Sum 0738 s sl 2812 se Trae: » Vet 2 Lang e
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Frigay, Novermber 20, 2009

249PM
EE instantel FFT Report
Datertinw Tran st 13:36:22 November 11, 2009 Serst Numbee  BA10619 V 8, (2.8.0 Blastiate i1l
Trigger Source  Geo: 0.608 mm/s Battery Levat 6.4 Volte
Range Geo 31.7 mmvis Celtvration uayzrmbymwm
Record Yire 7,765 seo (Auto=856c) #t 1024 xps Flle Narme: L619CZIVAMD
Notes Extended Notws:
Chioni,
Project:
Location;
Uners
Post Event Notes
nmnmmuwmqmnw-mnx.,mwmwom.mmm-omm _
Olo‘...,,x.; - B ,,g_“,% i ') 3 ¥ ,..r.‘{.u,.,,,.ugw,,,x;uw,w..exm-.w,:«a:,,,,g.‘“l!, -
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Frequancy (He)

Prieited: Movenbes 20, 2008 [V 051 - 181) Petian Copyiighted T64 fontantel ta.
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Fridiay, November 20, 2002

2:56 PM
JE instantel’ FFT Report
DsieTinw Long at 12:12:25 Novamber 11, 2009 Ketisl Number BA13S3Q V 8.12-8.0 BlastMate 10
Trigget Source Geo: 0.608 minis Batery Lavel  §.4 Voks
Rangs Qo 31.7 mnve Cakbration  February 11, 2000 by Instantel inc,
Record Thoe  §.25 sec (AutoxSGec) a1 1024 1ps File Naw OBICZIR 8P0
Notes Extended Notes:
Client:
Projeck:
Location:
Ut
Past Event Notes
mnommmqmy-uanzqmw-ommmm-mw: .
e R S EE e e St e B S e s S
002+ g[g -
oo—?f—*’.,"'l'*’*#mfwﬁ»m’ S S e s e L e S A vt
Z e 2 30 40 5 &0 70 &0 80 100 110 120 130 140 150 160 (70 180 190 W0 20 WO 20 M0 20
g y= 525 Hr.. = 0.0628, PPV from Event « 0363 mmvs
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Frequancy (He)
Printed: Novermieet 26, HOX IV 601« 8.01) Fotinud Copyrighted 1004 fostintel bic.
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friday, November 20, 2009

255PM
JE Instantel’ Event Report
Date/Tirw Laegy al $21402:26 Novamiber 11, 2009 Betis! Nomber BA!WV! 13-8.0 Biaatidae 10
Trigger Source ,mmm Baftoty Lavel 64
Calibretion Fcbm«yﬂ 2009 by isdarded ine.
Record Tieng szswcm-ss«m 1024 %8 File Name OSICZIR 890
Noles UBPM RISKOT And OSMRE
Chond:
lho:}:;:n %715 SEU—— e O S 7 ST FTP SUSANIE PSS 0 NSV SN S ‘.\: .
aar: bl ¥
Na vlocity above 4,00 nwivs
Exfaidnd Nodes: “
Po Event Nikes
i e -
Nictoptwine  Linear Weight g g . i
PEPL 1009:(0&0 36 ves e T
Zafreq sot k gt
Chasined Tast Pmod(ﬁmqﬁml HE Amp = 669 ifv) L alh e
T Ven  tong . /rﬂ,.,.,,/,
PRV Q2 0268 0508 e
0 Freq 2 13 1
Thoe {Rel. 10 Trig) 4954 0047 0000  aec
Paek Acasteration Q0066 0.00629 P vk L
Pesk Dlsplaceivant 000202 000862 DO0G64 Mo
surchenk Pawed Pavend  Pavsed
Frequency 78 Ly 74 Hx P R § i P i
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Fraquency (He)
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L e - 00
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& 10
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Wq [ 1
Printed; Novemisec 20, 108 (V541 - 141} * ” W44
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DR. KALINSKI REPORT DATED MARCH 8, 2010
RELATED TO JANUARY 6 AND 7, 2010
VIBRATION MONITORING, GEOPHYSICAL TESTING,
AND LABORATORY DAMPING RATIO TESTING

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA]
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March 8, 2010

Mr. Roger Cecil. P.E.
Geo/Environmental Associates
3502 Overlook Circle
Knoxville, TN 37909

RE: Vibration monitoring crosshole seismic testing, and resonant column testing at the
AEP Sporn Power Plant, New Haven, West Virginia (revised report)

Dear Roger,
OVERVIEW

Vibration monitoring and crosshole seismic testing were performed on January 6-7, 2010
at the AEP Sporn Power Plant in New Haven, West Virginia. Vibration monitoring was
performed at the same six locations that were used in November 2009, and crosshole seismic
testing was performed at two of these locations. Laboratory free-free resonant column testing
was also performed on undisturbed fly ash specimens to estimate the material damping of the fly
ash. This letter report describes the methods used and results, and is accompanied by a CD

containing the data.
VIBRATION MONITORING

Vibration monitoring was performed continuously for 30 hours from approximately 9:00

A.M. on January 6 until 3:00 P.M. on January 7 at six locations on the perimeter levees that
contain the fly ash and bottom ash at the power plant. The locations are described as follows:

* Location A: outside toe of the bottom ash levee adjacent to the train tracks;
¢ Location B: outside crest of the bottom ash levee adjacent to the train tracks;
¢ Location C: outside toe of the fly ash levee adjacent to the train tracks;

* Location D: outside crest of the fly ash levee adjacent to the train tracks;

* Location E: outside crest of the fly ash levee adjacent to the Ohio River; and
* Location F: outside toe of the fly ash levee adjacent to the Ohio River.

These are the same locations that were used for vibration monitoring during the November 2009
survey.

Vibration monitoring was performed using six Blastmate III seismographs, which are
manufactured by Instantel. The Blastmate III seismographs record four channels simultaneously
during each event: one air wave channel with a microphone, and three ground wave channels
using three geophones. The three geophones are oriented orthogonal to each other so that one
geophone detects vertical particle motion, and the other two detect horizontal particle motion in
two perpendicular directions. The two horizontal geophones are identified as longitudinal and

1
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transverse, with the longitudinal geophone oriented towards the vibration source, and the
transverse oriented perpendicular to the longitudinal.

The geophones that accompany the Blastmate III have a damped resonant frequency of
approximately 2.0 Hz and the data are sampled in the instrument at a rate of 1,024 samples per
second. This allows vibrations to be recorded between the bandwidth of 2.0-250 Hz with
minimal distortion. The vibrations imparted to the geophones are converted into voltage, and the
voltage is converted to particle velocity using a calibration factor. To minimize wind and surface
noise, the geophones are buried in sand a few inches below the ground surface and covered with
a heavy weight such as a sand bag or water jug. The serial numbers of the seismographs used at
each test location are as follows:

e Location A: Serial #BA11042;
e Location B: Serial #BA11291;
e Location C: Serial #BA10619;
e Location D: Serial #BA11821;
e Location E: Serial #BA11088; and
e Location F: Serial #BA11290.

Each instrument was calibrated according to ISO9001:2000 standards.

Vibration monitoring was performed on January 6-7, 2010 as indicated on the monitoring
logs included in Appendix A of this report. During this period, four trains passed by the power
plant:

Train 1: January 6, 1:13 P.M.; approximately 95 seconds in duration;
Train 2: January 7, 12:23 A.M.; approximately 132 seconds in duration;
Train 3: January 7, 4:27 A.M.; approximately 120 seconds in duration; and
Train 4: January 7, 12:05 P.M.; approximately 122 seconds in duration.

Trains 1 and 4 consisted of multiple (typically four) engines with mostly tank cars, and appeared
to be traveling at a speed of around 25 mph. Trains 2 and 3 passed during the night and were not

visually observed.

The vibration monitoring logs included in Appendix A indicate when the seismographs
were actively monitoring and when vibration events were recorded, including the four trains.
The monitoring logs indicate that additional events were also recorded. These additional events
correspond to occasional testing of the seismographs by stomping on the ground next to the
geophones. Details regarding these additional test events are not included herein.

For all logging, vibrations were only recorded when the vibration level exceeded 0.02
in./s. Below this level, vibrations were considered to be within the level of ambient noise. Peak

particle velocities observed for each train and monitoring location are summarized in Table 1.

All of the vibration monitoring data are included in ASCII format in Appendix B on the
attached CD. Given a sample rate of 1,024 samples/s, the vibration data should be plotted at a

2
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sample rate of 9.7656 x 10 s. Vibration data are presented in the ASCII files text in units of
particle velocity in mm/s. Please note that the internal clocks on the six seismographs were set to
the nearest minute, so the time stamps on the monitoring data may be slightly out of synch
between seismographs.

Excel files containing particle acceleration are also included in Appendix B.
Acceleration is defined a change in velocity per unit time, and was derived by calculating the
difference in particle velocity between successive points and dividing the difference by the
sample rate. For example, if the particle velocity for a given sample time is 0.349 mm/s, the
particle velocity for the next sample time is 0.302 mm/s, and the sample rate is 1.019 x 10™ s,
then the pa}rticle acceleration is (0.302 mm/s — 0.349 mm/s)/9.77 x 107 s =-4.81 x 10" mm/s?, or
-4.90 x 107 g.

CROSSHOLE SEISMIC TESTING

Crosshole seismic testing was performed at vibration monitoring Locations B (in bottom
ash) and E (in fly ash). Crosshole seismic testing was performed using a three-hole array with
one source hole and two receiver holes. The spacing at the ground surface was 10.0 ft, and an
inclinometer survey was performed by Mr. Seth Frank to derive borehole spacing information for
calculation of wave velocities. A mechanical wedge was used as a borehole seismic source, and
BHG-2 borehole geophones were used as receivers. The BHG-2 geophones contain three
geophones positioned in three orthogonal directions (one vertical and two horizontal). For
crosshole seismic testing, the vertical geophone measures S-waves, while the horizontal
geophones measure P-waves. All of the data were recorded using a Geometrics Geode multi-

channel seismograph.

A set of typical crosshole data is shown in Fig. 1. For this record, the S-waves and P-
waves are apparent on each trace. Although the vertical geophones are intended to record S-
waves, there is some leakage of P-wave energy onto the records. Conversely, there is also
leakage of S-wave energy onto the horizontally oriented geophones, which are primarily
intended to record P-wave energy.

Spreadsheets including the details of crosshole seismic testing are included on the
attached CD. Calculated wave velocities and values for Poisson’s ratio are summarized in
Tables 2 and 3, and the data are graphed in Figs. 2 and 3.

FREE-FREE RESONANT COLUMN TESTING

Free-free resonant column testing was performed on 2 fly ash specimens and one clay
foundation specimen recovered from the site to calculate material damping. Each specimen was
approximately 6.0 in. long and 3.0 in. in diameter. Resonant column testing is performed by
suspending the specimens horizontally. Accelerometers are glued to the outer perimeter of one
end to detect torsional motion, while a torsional excitation device is fixed to the other end. The
specimens are encased in a latex membrane with end caps during testing, and a vacuum pressure
of approximately 9.0 psi is applied to provide confinement to the specimens.
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When the specimen is excited in torsion, it resonates at a frequency f, that is calculated
by performing spectral analysis of the free vibration record measured with the accelerometers.
The auto power spectrum is calculated, which is a curve of accelerometer power versus
frequency. The half-power bandwidth method is then used to estimate material damping. Given
a resonant frequency f, and spectral power of 4, frequencies f; and f, are identified as the
frequencies corresponding to a power of 0.54. Material damping is then estimated as:

D =(f- /2 f2)-

Results are summarized in the table below.

Specimen description Material damping (%)
FLY ASH: recovered from GA-1A-ST-7, 39
depth =48.5-51.0 ft
FLY ASH: recovered from GA-1A-ST-4, 5.1
depth = 36.5-39.0 ft
FOUNDATION SOIL: recovered from 7.0
GA-ST-2, depth = 59.0-61.5 ft

Please note that the material damping of 7.0% measured in the clay foundation soil
specimen is higher than the typical range in material damping for clay specimens. Material
damping of clay is typically around 2-4%. It was difficult to obtain a measurable signal in the
clay specimen, which supports the observation that material damping in the clay is relatively
high.

Thank you very much for providing me the opportunity to work with you on this project.
Please do not hesitate to contact me if you have any questions or require any additional details or
information.

Regards,

Michael E. Kalinski

Michael E. Kalinski, Ph.D.

Attachments: Tables 1-3
Figs. 1-3
Appendix A — vibration monitoring logs (on CD)
Appendix B -- vibration data (on CD)
Appendix C — crosshole seismic calculations (on CD)
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Table 1. Peak particle velocities (PPVs) recorded for each train and location

Train Location Tran. PPV Vert. PPV Long. PPV
(in./s) (in./s) (in./s)
A 0.007 0.035 0.016
B 0.006 0.023 0.014
1 C 0.044 0.042 0.047
D ND* ND ND
E ND ND ND
F ND ND ND
A 0.010 0.039 0.019
B 0.007 0.024 0.010
) C 0.048 0.057 0.046
D ND - ND ND
E ND ND ND
F ND ND ND
A 0.010 0.039 0.013
B ND ND ND
3 C 0.055 0.054 0.053
D ND ND ND
E ND ND ND
F ND ND ND
A 0.009 0.039 0.016
B 0.007 0.021 0.009
4 C 0.043 0.049 0.047
D 0.006 0.014 0.021
E ND ND ND
F ND ND ND

*ND = no vibrations detected above threshold level of 0.02 in./s

AEPSPP003298




Table 2. Summary of results from crosshole seismic testing at Location B (bottom ash site)

Depth | S-wave velocity | P-wave velocity | Poisson’s Interpretation
(ft) (ft/s) (ft/s) ratio
10.0 814 9% 2 | unsaturated fill
12.5 825 ? 2 | unsaturated fill
15.0 1061 ? 2 | unsaturated fill
17.5 1188 ? 2 | unsaturated fill
20.0 1501 ? 2 | unsaturated fill
22.5 1122 ? 2 | unsaturated fill
25.0 1741 3489 0.33 | unsaturated fill
27.5 453 3917 0.49 | saturated fly ash
30.0 500 5178 0.50 | saturated fly ash
32.5 350 3854 0.50 | saturated fly ash
35.0 ? 5750 2 | foundation soil
37.5 1468 5072 0.45 | foundation soil
40.0 1505 6471 0.47 | foundation soil
42.5 849 5638 0.49 | foundation soil
45.0 1120 6414 0.48 | foundation soil
47.5 1944 6400 0.45 | foundation soil

*Could not be reliably identified on the data.
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Table 3. Summary of results

from crosshole seismic testing at Location E (fly ash site)

Depth | S-wave velocity | P-wave velocity | Poisson’s Interpretation
(ft) (ft/s) (ft/s) ratio

10.0 1242 ' 7% 2 | unsaturated fill
15.0 1178 2195 0.30 [ unsaturated fill
17.5 690 2541 0.46 | unsaturated fill
20.0 862 1930 0.38 | unsaturated fill
22.5 963 1784 0.29 | unsaturated fill
25.0 875 1718 0.33 | unsaturated fill
27.5 1041 ? 2 | unsaturated fill
30.0 554 993 0.27 | unsaturated fly ash
32.5 392 3963 0.50 | saturated fly ash
35.0 364 5267 0.50 | saturated fly ash
37.5 415 4740 0.50 { saturated fly ash
40.0 321 4295 0.50 | saturated fly ash
42.5 461 4282 0.49 | saturated fly ash
45.0 470 4710 0.49 | saturated fly ash
47.5 480 5894 0.50 | saturated fly ash
50.0 516 5233 0.50 | saturated fly ash
52.5 811 5233 0.49 | saturated fly ash
55.0 403 3917 0.49 | saturated fly ash
57.5 555 3942 0.49 | saturated fly ash
60.0 527 5907 0.50 | saturated fly ash
62.5 744 2069 0.43 | foundation soil
65.0 771 2518 0.45 | foundation soil
67.5 567 2389 0.47 | foundation soil

*Could not be reliably identified on the data.
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Fig. 1. Typical records from crosshole seismic testing (recorded at Location E at a depth
of 40.0 ft below the ground surface in fly ash).
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Fig. 2. Graph of wave velocities and Poisson’s ratio from crosshole seismic testing at
Location B (bottom ash site)
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CD WITH VIBRATION MONITORING DATA

RWC {Sporn Vibration Assessment_Response 2a-2s_§-27-10_FINAL EPA]
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| ‘7 \ ViBRATION NI TOR N “PATA 4

Feceared By ! ternagt KALINSKT 4 |

Noye / /]

PHILIP SPORN
BOTTOM ASH AND FLY ASH DISPOSAL FACILITIES

VIBRATION MONITORING DATA PREPARED BY:
DR. MICHAEL KALINSKI
NOVEMBER 2009 & JANUARY 2010

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA]
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CSX TRANSPORTATION LETTER

REGARDING RAILWAY FREQUENCIES AND SCHEDULES
BETWEEN HUNTINGTON, WV AND PARKERSBURG, WV

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA]
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How tomorrow moves"
1-877-TellCSX
TellCSX@csx.com

www.csx.com > Contact Us

November 10, 2009

Mr. Seth Frank

Geo-Environmental Associates, Inc.
3502 Overlook Circle

Knoxville, Tennessee 37909

Dear Mr. Frank:

You recently contacted CSX to request information concerning a train schedule
for New Haven, West Virginia.

We hope you will understand, but because of security concerns, we cannot
disclose train schedules or frequency information to the public.

We apologize for not being able to provide the information you requested, and
thank you for contacting CSX.

Sincerely,
TellCSX Team
ej

Ref: 9309v7469016

Did you know? CSX is the Railroad Industry’s Charter Member of the EPA’s SmartWay Program, an
initiative fo increase energy efficiency while reducing greenhouse gases and air pollution.
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APPENDIX III

FIELD AND LABORATORY TEST DATA

p—

RWC [Sporn Vibiation Assessmeni_Response 2a-2s_5-27-10_FINAL EPA] G‘ ‘ |
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FIELD DATA FROM:

“PHILIP SPORN ELECTRIC GENERATING PLANT BOTTOM ASH
FACILITY — ENGINEERING REPORT”
PREPARED/COMPILED BY:
GEOTECH/HYDRO/SITE SECTION OF
AMERICAN ELECTRIC POWER CORPORATION

DATED: 1996

RWC [Sporn Vibration Assessment_Response 2a-2s_5-27-10_FINAL EPA]
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ 3966
COMPANY __APPALACHIAN POWER COMPANY BORING NO. 96-01 DATE SHEET _ 1 OF 2
PROJECT __Sporn fly ash pond dikes BORING START __06/14/96  BORING FINISH __06/20/96
COORDINATES _ N 717,700.5 E 1,735,921.2 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION __§92.7 SYSTEM STATE PLANE HGT. RISER ABOVE GROUND DIA
WATERLEVEL |¥ 27.9 Y v DEPTH TO TOP OF WELL SCREEN BOTTOM L
TIME WELL DEVELOPMENT BACKFILLQUICK GROUT_ - |°
DATE 6-20-96 FIELD PARTY __MCR-WEB Ric _BK-81
w el w SAMPLE STANDARD _II; RAD| pepri | |
Ful 4 DEPTH PENETRATION Egg N lzgle SOIL / ROCK J DRILLER'S
€5 g | [NFEET | REGISTANCE Jofigi o g3 o IDENTIFICATION g NOTES
FROM TO | BLOWS/6* | & FEET >
00 | 15 ROAD BASE
2{SS| 30 | 45 11-10-7 1.5 BT TCHASH Ticist
3|[ss| s0 | 65 8-9-11 13 YELLOWISH ORANGE GRAVELLY SAND Dry to
moist, 3/4" max size.
a|ss| 8s | 00| 102530 |12 BLACK BOTTOM ASH Moist
5)85| 117 | 132 11-12-16 1.5 DARK BROWN SANDY SILT Moist, v-fine grain
sand.
6 |SS| 167 | 182 7-7-11 1.5 44 BLACK BOTTOM ASH Dry.
Ly
A4
20 ’_' D« A
7 | SS| 21.7 | 23.2 7-3-2 15 ﬂ?i'; Moist this area
144
25 -5 4
fa2
8 [SS| 267 | 282 1-1-1 15 184 Saturated this area v
14" 4 =
1 4
30 “la- 4
By
9}1ss| 317 | 332 1-2-2 1.5 a4 L
- 4 —CL| GREENISHBR ANDY Saturated, .
35 1] low plasticity. P
10| SS| 367 | 38.2 322 12 11 CL| MULTLCOLORED BROWN SANDY CLAY Wet i
:H:— to saturated, low plasticity, v-fine sand. e
- D
11| ST} 417 | 437 0 T Belive material to -
] soft to pickup in
12| ST| 43.7 | 457 0 45 N tube.
| |
TYPE OF CASING USED Continued Next Page 1
NQ-2 ROCK CORE PIEZOMETERTYPE: PT = QOPEN TUBE POROUS TIP, SS = OPEN TUBE
X 6"x3.25 ngz SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9"x6.25
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
g\\,lvv gﬁgll"\\ljg : g.. RECORDER __WEB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

. LOG OF BORING
JOB NUMBER _ 3966 :
COMPANY __ APPALACHIAN POWER COMPANY BORING NO. 96-01 DATE SHEET_2  OF 2 )
PROJECT SQOI‘I‘I ﬂy ash pond dikes BORING START __06/14/96 BORING FINISH 06/20/96 I :

i
wel w SAMPLE STANDARD JIE ROD} pEPTH | | @ , |
gl DEPTH PENETRATION Egg N Lol o SOIL / ROCK - DRILLER'S .
g5l g | INFEET | RESISTANGE jofg o ©al v IDENTIFICATION E NOTES -

FROM TO | BLOWS/6' | ~'H FEET > :
13| 88| 51.7 | 532 1-1-2 1.0 T —{ CL| DARK GRAY SANDY CLAY Saturated, v-fine '
\ sand. /1 Stopped boring at
53.2' grouted from
53.2 to grade with
approximately 60
gallons of quick
grout.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING i
JOB NUMBER __3966 :
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-02 DATE SHEET_1 __OF__ 2
PROJECT __Sporn fly ash pond dikes BORING START __06/13/96 _ BORING FINISH __06/13/96
COORDINATES _ N 718,158.5_E 1,736,270.7 PIEZOMETER TYPE _ WELL TYPE
GROUND ELEVATION __594.6 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATERLEVEL | T Y DEPTH TO TOP OF WELL SCREEN BOTTOM
TIME WELL DEVELOPMENT BACKFILLQUICK GROUT
DATE FIELD PARTY __MCR-WEB RG _ BK-81
Wl w SAMPLE STANDARD | o/ RQD| pepri [ | @
Fu DEPTH PENETRATION ggg N kel SOIL / ROCK - DRILLER'S
&5| | INFEET | RESISTANGE lofQ) o P Y IDENTIFICATION u NOTES
wnz|l v . [Faw FEET |®
FROM TO | BLOWS/®6 o 2
1188 00 | 15 10-12-13 1.2 144 ‘GRAY BOTTOM ASH Dry, with 2 to 3" of sandy
_."b' A clay.
da ..
21S8| 30 | 45 10-13-13 15 Iry GRAY BOTTOM ASH Dry. :
B B 1
38S| 50 | 65 987 13 5 “P=16L| LIGHT BROWN GLAY Dry, medium 1o high :
4 plasticity.
4 1S8S{ 85 | 100 16-16-12 1.1 1%\ GP| DARKBROWN SAND AND GRAVEL Dry, 3/4" )
- 10— max size, rounded with some fines. i
. !
518S| 119 | 134 8-10-8 1.4 :?0
»
-,
157
6|ss| 169 | 84| 6110 |13 To DARK BROWN SAND AND GRAVEL Moist,
:. ' quartz, 1/2" max size, rounded with some
N fines.
20 ':
7 {SS]| 219 | 234 7-7-7 1.3 1) DARK BROWN SAND AND GRAVEL Saturated, !
:'. rounded, 1" max size, quartz with some fines.
25 %
) »
8 |8S| 269 | 284 1-1-2 1.5 & DARK GRAY FLY ASH Saturated.
ol
0
4%
¥
9 |SS|{ 319 | 334 1-1-1 1.5 &
Bk
Hzﬁffc
35 Ta
_;{;"ﬁ%
10{ SS| 369 | 384 1-1-1 1.5 1%
40 _}&Q
%6’451 .
11188 419 | 434 4-4-6 13 J7—{CL| DARKGRAY CLAY Wet, medium to high
12(s1| 439 | 459 10 =47 plasticity, trace of organic material. :
915, : 45—+ f
] :
13| ST| 469 | 489 20 1=
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: _PT = OPEN TUBE POROUS TIP, S§ = OPEN TUBE
X 6"x3.25 ESA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
g\\llvv gﬁgmg g.. RECORDER _ WEB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER __3966
COMPANY __ APPALACHIAN POWER COMPANY BORING NO. 96-02 DATE .. SHEET_2 OF _ 2
PROJECT _Sporn fly ash pond dikes BORING START __06/13/96 _ BORING FINISH __06/13/96

wee| w SAMPLE STANDARD _JI; RAD| peprH | | @ '
ol g DEPTH | PENETRATION T (Y N lEgle SOIL / ROCK - DRILLER'S
5| g | INFEET | RESISTANCE ofGl o €3 o IDENTIFICATION Y NOTES
0wzl u " Ly FEET

FROM TO | BLOWS/6" | "o 2
14| SS| 519 | 534 3-3-4 15 ::::
56—
1518S| 56.9 | 58.4 1-3-4 15 T

inm Grouted hole from | - .
58.4' to grade with - | ;
approximately 75
gallons

of quick grout.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

1.OG OF BORING
JOB NUMBER _ 3966 ;
COMPANY __ APPALACHIAN POWER COMPANY BORING NO. 96-03 DATE SHEET __1__ OF 2 .
PROJECT _Sporn fly ash pond dikes BORING START __06/17/96 __ BORING FINISH __ 06/18/96
- COORDINATES N 718,215.9 E 1,736,382.8 PIEZOMETER TYPE WELL TYPE i
GROUND ELEVATION _566.9 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA :
WATERLEVEL |¥ 22.2 v v DEPTH TO TOP OF WELL SCREEN _______ BOTTOM _
TIME WELL DEVELOPMENT BACKFILLQUICK GROUT
DATE 6-18-96 FIELD PARTY _MCR-WEB RIG __BK-81
wel w! SAMPLE STANDARD | %/RQD| pepry |, | @
Sul) J DEPTH | PENETRATION [¢5 N Egle SOIL / ROCK - DRILLER'S
5| & | INFEET | RESISTANCE lofd) o €l o IDENTIFICATION ¥ NOTES
“Z “ FROM TO | BLOWS/6" | ~'Bf FEET > j
1{ss| 00 | 15 124 13 T~ GRAY FLY ASH Moist. L
¥ g
2 [8S} 30 45 6-5-4 15 144 GRAY BOTTOM ASH Moist. .
A5 4 =
3|ss| 50 | 65 322 15 5 las
450
14" 4 i
4{ss| 85 | 100 466 15 {4 BLAGK COAL r
10 / SC|{ "LIGHT BROWN SANDY CLAY Dry to moist,
1V v-fine grain sand.
5|ss| 117 ] 132 4-3-3 15 V.
4 —1 CL| DARKGRAY CLAY Wet, medium to hight
15 T plasticity, trace of grganic material.
6 |Ss| 167 | 182 7-1-1 15 I::
20 1}
= v
7 |sT| 217 | 237 20 = v
25 —{— |
8 |Ss| 267 | 282 1-1-1 15 =
30 - ‘
9 | sT| at7 | a3z 2.0 T
1—3
8 -]
10]ss| 67 | 382 122 |15 7 57 | DARK GRAY AND BROWN SILTY SAND Wet 10
1 saturated, quartz, fine grain.
40|
11]88| 417 | 432 7-14-19 6 19 {GW| GRAY SAND AND GRAVEL Saturated, quartz,
= 1/2" max size, rounded.
a5 -5} f
12(65| 467 | 47.6 | 37550/ 9 ™o Brown
194
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X 6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9"x 6.25 HSA
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
gvv\\,’ gﬁgmg g.. RECORDER _ WEB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i »
LOG OF BORING
JOB NUMBER __3966 :
COMPANY __ APPALACHIAN POWER COMPANY BORING NO. 96-03 DATE SHEET 2 OF__2 i
PROJECT __Sporn fly ash pond dikes BORING START _06/17/96 _ BORING FINISH _ 06/18/96 ;
P
wel w | SAMPLE STANDARD | 2/ RQD| pgprpy [ | @ o
Su DEPTH | PENETRATION ﬁgtg N ESl e SOIL / ROCK - DRILLER'S |
g5| g | INFEET | RESISTANCE loZ3l o &3 o IDENTIFICATION E: NOTES ’
“Z % ltpom TO | BLOWS /6" | i FEET >
o
13| 88| 517 | 532 18-19-20 1.5 0‘3 Same with 3/4" max size,
10
55 —b ©
. ._83
14 {8S| 567 | 57.0 50/.3 3 T1a 0 Brown
T
. *20
15 S51°59.8 | 600 50/.2 2 60 \LIGHT GRAY SANDSTONE Fine grain. /]

AEPSPP003317



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER __ 3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-04 DATE SHEET_1 _OF __2
PROJECT __Sporn fly ash pond dikes BORING START __06/18/96 _ BORING FINISH _ 06/19/96
COORDINATES _ N 717,954.5 E 1,735,752.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION __593.5 SYSTEM __STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATER LEVEL |Y v v * DEPTH TO TOP OF WELL SCREEN BOTTOM L
TIME WELL DEVELOPMENT BACKFILLQUICK GROUT .
DATE FIELD PARTY __ MCR-WEB RG __BK-81
we w | SAMPLE STANDARD | | RQD| pepry | | @
Fu DEPTH PENETRATION Egg N SOIL / ROCK - DRILLER'S
g5 g | INFEET | RESISTANGE jofidl o &l o IDENTIFICATION Y NOTES
FROM TO | BLOWS/6' | —'& FEET o -
0.0 4 BOAD BASE
2 |8S| 30 | 45 11-12-13 1.3 :/ SC| DARK BROWN CLAYEY SAND Moist, trace of
5 // _small gravel. g
3188| 50 | 65 n-1916 | 15 47| SP| "DARK BROWN GRAVELLY SAND Moist, 1/2°
4 max size, rounded with fines.
4|ss| 85 | 100 91210 15 4
- 10 -
5|8S| 116 | 131 16-22-17 15 1a 4 BLACK BOTTOM ASH Moist with 1" layer of
] i silty clay with slight plasticity.
44
15—
6 |SS| 166 | 18.1 997 4 I DARK BROWN. BLACK GLAYEY SAND Moist,
\some organic, may be older road base. /]
20
7 1SS} 21.6 | 23.1 556 1.5 A-4 BLACK BOTTOM ASH Saturated.
‘>?\'>1 " BLACK FLY ASH Saturated. /—}
P
25 &£
8 | SS| 2666 | 28.1 1-2-2 12 -réq
30 %4
1%
9 1SS} 31.6 | 33.1 1-1-1 1.5 |
1+
b
1%
35 —»z{)&a
10| SS| 36.6 | 38.1 233 1.5 +—1CL| ORANGE AND LIGHT BROWN MOTTLED
] SILTY CLAY Wet to saturated, medium to low
T plasticity.
40 I i
11| SS| 416 | 431 3-3-3 15 T _Same as sample with trace of organic material.
45 1
12| ST| 466 | 486 2.0 -:::
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X 6" x3.25 ngﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9"x 6.25
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3"
SW CASING 6" RECORDER __WEB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __3966

COMPANY __APPALACHIAN POWER COMPANY BORING NO. 96-04 DATE SHEET _2 _ OF 2
PROJECT __Sporn fly ash pond dikes BORING START __06/18/96 __ BORING FINISH __06/19/96
weel w SAMPLE STANDARD _,IE ROD| peprH | | @
2y DEPTH PENETRATION Egg N lEgle SOIL / ROCK - DRILLER'S
€ O .
£5| g | INFEET | MESISTANGE lofig) o |24 0 IDENTIFICATION E: NOTES .
FROM TO | BLOWS /6" | —& E 2 |
I '
13| 8s| 616 | 53.1 1141 15 /| §C| GRAY AND BROWN CLAYEY SAND Wet to
i 4 saturated, v-fine grain sand, slight to non
17 lasticity.
s5 ] | PV
141 SS1 593 1 60.8 3.3.3 8 60 — -. | SP| DARKBROWN SAND Saturated, fine grain,
E . with some fines, quariz.
15lss! sa3 l ese | 15162 |1s 651 - DARK BROWN SAND Saturated, v-fine grain .
- with some fines, quartz
161 8S1-69.3+70.8 8-9-H 1.5 DARK BROWN SAND Saturated, quartz.
171-861—74.3 1758 141419 +5
181 881 79.31 80.8 8-10-8 15 o DARK BROWN AND GRAY SAND Saturated,
15 quarlz, fine grain.
191884 843 1| 851 8.50/.3.——|-—.8- 85 _i’ 0- GW| BROWN SAND AND GRAVEL Saturated,
- o quartz, 1/2" max size, rounded. :
1823 i
20| 8S| 87.7 | 879 50/.2 2 \GRAY CLAY SHALE Dry. /1 :
2 L
)
i
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JOB NUMBER __3966

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

comPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-05 DATE SHEET_1 OF __ 2
PROJECT _Sporn fly ash pond dikes BORING START __06/12/96___ BORING FINISH __06/12/96
COORDINATES _ N 718,463.6 E 1,736,113.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION __597.4 SYSTEM __STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATERLEVEL |V 48.8 L4 Y DEPTH TO TOP OF WELL SCREEN ____ __ _ BOTTOM
TIME WELL DEVELOPMENT BACKFILLQUICK GROUT
DATE 6-12-96 FIELD PARTY _ MCR-WEB RIG _BK-81
weel w SAMPLE STANDARD JIQ RAD| peprH |, | @
g ul 4 DEPTH | PENETRATION Egg N lEelo SOIL / ROCK - DRILLER'S
Q
5| | INFEET | RESISTANCE o o ¥l o IDENTIFICATION Y NOTES
AR . Fow FEET |
FROM TO | BLOWS/6 o 2
1[ssf{ oo | 15 14-22-35 1.0 144 GRAY BOTTOM ASH
Y
4.4
2 {SS| 30 | 45 11-12-15 12 e DARK BROWN GRAVELLY SAND Moist, 1/2"
v 5 - \max size, some fines.
3|85) 50 | 65 101015 | 1.3 41| SM| | BROWN GLAYEY SILT Moist, slight to non
T4 plasticity.
5 1ss! 85 | 100 81315 5 177,/ SC|\ LIGHT BROWN SILTY SAND Dry, v-fine grain. '}
10 _’4 LIGHT AND DARK BROWN CLAYEY SAND
VA Moist, trace of small gravel.
6 |SS{ 11.7 | 132 11-11-13 1.2 - ?. GP| DARK BROWN CLAYEY SAND AND GRAVEL
D w Moist, quariz, 3/4" max size, rounded.
-,
16191
7 |8S| 167 182 3-2-4 1.5 L1 sml. UGHT BROWN SILTY SAND Moist, v-fine grain
:_: CL [ \sand. /
20 DARK GRAY SILTY CLAY Wet , medium to low
+ plasticity,trace of organic material.
8 |SS| 21.7 | 23.2 3.4-6 15 £ —{ CL| UGHY BROWN CLAYEY SILTY Moist to wet, i.
j—_— slight plasticity. i
25 —~- :
9 |SS| 267 | 28.2 2:2-1 1.1 A4 GRAY BOTTOM ASH Saturated.
ey
144 :
0% i :
10| 8S| 317 | 33.2 1-2-2 1.3 = CL| DARK GRAY CLAY Wet to saturated, medium s
T 1o fow plasticity, trace of organic. )
35 i
11|8S| 367 | 382 1-1-1 15 T GRAY FLY ASH Saturated.
¥
ﬁf{;{’
40 ¥
—12&‘{}
121 88| 417 | 432 1-1-1 15 T
=1 cL| DARKGRAY SILTY CLAYMoist, low to medium
45 — -1 plasticity, trace of organic material.
13|8S| 467 | 482 112 15 1 'BROWN CLAY Wet to saturated, medium to
T low plasticity. \VA
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: _PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X g X 3.25 ngﬁ ‘SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
" X 6.25
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
gVVQ’I gﬁ‘gmg g.. RECORDER __WEB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION .
AEP CIVIL ENGINEERING LABORATORY i 3

LOG OF BORING
JOB NUMBER _ 3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-05 " DATE SHEET _2 OF 2
PROJECT _Sporn fly ash pond dikes BORING START __06/12/96 __ BORING FINISH __06/12/96
w e SAMPLE STANDARD | %/ RQD| pepry |, | @ . i
gu DEPTH | PENETRATION Eglg W lEg e SOIL / ROCK - DRILLER'S !
€5 g | INFEET | RESISTANCE loR3 o % v IDENTIFICATION X NOTES
FROM TO | BLOWS/6' | ~& FEET >
-
14| sT| 517 | 537 20 1]
56—
15| 8S| 567 | 582 2.0.3 1.5 ‘—:—_— DARK GRAY SILTY CLAY Wet to saturated, low
7 to medium plasticity, trace of v-fine grain sand Boring grouted frons
lens. [ grade 10 58 2° :
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AMERICAN ELECTRIG POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i .
LOG OF BORING
JOB NUMBER __39686
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-06 DATE SHEET_1  OF 1
PROJECT __Sporn fly ash pond dikes BORING START __06/18/96 _ BORING FINISH __06/18/96 :
COORDINATES __N 718,519.1 E 1,736,243.1 PIEZOMETER TYPE WELL TYPE |
GROUND ELEVATION _ 566.1 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA :
WATERLEVEL |¥ 23.6 Y v DEPTH TO TOP OF WELL SCREEN BOTTOM _ L
TIME WELL DEVELOPMENT _ . BACKFILLQUICK GROUT :
DATE 6-18-96 FIELD PARTY _ MCR-WEB RG __ BK-81 i
wol w | SAMPLE STANDARD | | RQD| peprH 0 _
Zul & | DEPTH |PENETRATION zi;4 N golo SOIL / ROCK 4 DRILLER'S |
5| & | INFEET | RESISTANCE lofidl o %l v IDENTIFICATION ¥ NOTES .
“Z= “|rroM 1O | BLOWS/6' | ' FEET > ;
1]ss] 00 | 15 11-4 15 J;Q; ‘GRAY FLY ASH Moist. ?
| 1%,
2[ss| 30 | 45 56-4 15 o™
3|ss| 50 | 65 3-3-2 1.5 5 _)A: GRAY BOTTOM ASH Saturated.
i
*4"'7
4 1SS] 85 10.0 5-5-6 1.5 -1 CL| BROWN SHITY CLAY Moist, low to medium
10 + plasticity (DIKE MATERIAL).
5 (88| 115 | 130 3.42 15 + DARK BROWN SILTY CLAY Saturated, medium
T 1o low plasticity, (DIKE MATERIAL).
15 71—
6 (SS| 165 | 180 4-4-3 1.5 1+
-] 1/ sM| GRAY SILTY SAND Saturated, v-fine grain,
1. quartz.
20 -
7 |ss| 215 | 230 1-1-2 13 41
::.' a S:Z
25 —
8 |ss| 265 | 280 141-1 15 4
11 CL| DARKGRAY CLAY Saturated, medium to low
30 T plasticity with v-fine grain sand lens. o
9 |SS| 315 | 330 233 15 ::: ‘f
TYPE OF CASING USED .
NQ-2 ROCK CORE PIEZOMETERTYPE:. PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X| 6°x3.25 Hgﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x6.25 ‘
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3" |
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FIELD DATA FROM:
“PHILIP SPORN ELECTRIC GENERATING PLANT UNIT 5 ASH
FACILITY — ENGINEERING REPORT”

PREPARED/COMPILED BY:
THE GEOTECHNICAL ENGINEERING SECTION OF AMERICAN
ELECTRIC POWER SERVICE CORPORATION

DATED: JULY 1998
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY I .

LOG OF BORING
JOBNUMBER __3966

COMPANY __APPALACHIAN POWER COMPANY BORING NO. 96-101___ DATE SHEET_1 OF __ 2
* ', PROJECT _Sporn fly ash pond dikes BORING START __06/05/96  BORING FINISH __06/05/96
( y COORDINATES _N 720,983.0 E 1,734,516.1 PIEZOMETER TYPE __SS WELL TYPE
“-*" GROUND ELEVATION __619.0 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND DIA ,
WATER LEVEL |¥ Y v DEPTH TO TOP OF WELL SCREEN _ 24.4 _ BOTTOM _ 33.4
TIME WELL DEVELOPMENT __NO BACKFILLQUICK GROUT
DATE ' FIELD PARTY __ MCR-REB AG _ BK-81
wo w| SAMPLE STANDARD | 2| RQD| peptH »
Jui 2 DEPTH | PENETRATION é',;g’ N ég o SOIL / ROCK < DRILLER'S
G5| g | (NFEET | RESISTANCE ofidl o %3 v IDENTIFICATION ! NOTES
FROM TO | BLOWS/6" | % FEET >
1 0.0 0 N No sample taken boring in road way
2/8s| 30 | 45 12-13-16 1.1 J{]/'sm| BROWN SILTY GRAVELLY SAND Dry to moist,
5 — 1/2" max size, rounded, quartz.
3|ss| s0} 65| 799 1.2 A N
3|[ss| 85 | 100 345 1.2 {77} 'SC| BROWN CLAYEY SAND Moist, fine grain with
10 — / trace of gravel.

4 1SS 115 | 130 17-27-38 1.2 1] SM| BROWN SILTY GRAVELLY SAND Moist, fine

grain, trace of gravel, quartz.

-—
[&;]

58S} 1651 18.0 12-19-26 1.1

N
o

I i 20.0 Top of seal.

SW| BROWN GRAVELLY SAND Moist, trace of small “| [i+] 22.0 Top of sand.
gravel, quartz, rounded. o e

6 | SS| 218 | 230 16-21-27 11

24.4 Top of screen.

N
o

PR

= SR

7 |SS| 265 | 280 | . 12-20-23 1.2 GP| BROWN SAND AND GRAVEL Moist to wet,

quartz, rounded, 3/4" max size, some fines.

w
(=]
[.l L1 lAle]lxl'J_lgL.l” |'.|I_IJ

5 ."'. ‘:
: Tt

'I -
L )

8 | SS}| 315 | 33.0 4-5-7 11 SM|{ BROWN Sit TY SAND Moist, 100% fine grain.
9 |ST| 335 | 355 16 Push 2.0 R ;
3 [ o | Imesee 4 300 sotom of i
10]ss!| 38 ] PS1800 screen. S8y
51 %80 o8 H —E—: Top of sample, BROWN SILTY D 35.0 Bottom of sand.
| ] Bottomn of sample, IGHT GRAY GLAY Moist,
40 j—: — low to medium plasticity.
111 SS} 415 | 430 4-5-6 1.1 ]I.'— 6ARK GRAY SILTY SAND Wet, non to slight
1 .. ] : \plasticity. with reddish brown quartz sand lens. A >'
21ST| 435 | 455 1.5 45 PUSHZ.0 >
i TIME 5 SEC
13|8S| 465 | 480 791 1.1 4 | 2S1800 K
-  Bottom of sample, Drillers identification fly ash |+
\Ibelieveitisali ht gray cla: [
TYPE QF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TiP, S§ = OPEN TUBE
X g.. X ggg ngﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
x 6.
HW CASING ADVANGCER __ 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
E\\IW 9A§'N9 S RECORDER REB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY _ i ’
LOG OF BORI
JOB NUMBER __3966 @ ORING
COMPANY __APPALACHIAN POWER COMPANY BORING NO. 96-101  DATE SHEET_2 OF __ 2
*.PROJECT __Sporn fly ash pond dikes BORING START __06/05/96 __ BORING FiNISH __06/05/96
wel w| SAMPLE STANDARD | IRQD| pepry |, | @ _
au DEPTH | PENETRATION E’gg N lzgl e SOIL / ROCK - DRILLER'S
G5|c| NFEET | RESISTANCE ofd o o IDENTIFICATION E: NOTES
nzjlon .Jg FEET =

FROM TO BLOWS /6"

Top of sample, BROWN SILTY
| BROWN GRAVELLY SAND Moist, 1/2" max
size, rounded, quartz.
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JOB NUMBER __3966

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

COMPANY __ APPALACHIAN POWER COMPANY BORING NO. 96-102 DATE SHEET _1  OF 1
PROJECT __Sporn fly ash pond dikes BORING START __06/05/96 _ BORING FINISH _ 06/05/96
: COORDINATES __N 720,707.5_E 1,734,001.7 PIEZOMETERTYPE ___ . __ . WELL TYPE
GROUND ELEVATION __619.6 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATER LEVEL | Y v DEPTH TO TOP OF WELL SCREEN BOTTOM
me | WELL DEVELOPMENT BACKFILLQUICK GROUT
DATE FIELD PARTY __MCR-REB RIG _ BK-81
w el w SAMPLE STANDARD _':,; RAD| pepry [ | @
g DEPTH PENETRATION Egg’ N E8l© SOIL / ROCK - DRILLER'S
£5| & | INFEET | RESISTANGE oZ6| of ) IDENTIFICATION u NOTES
wzl v N FEET |©
FROM TO | BLOWS/6 o 2 .
1 0.0 0 | NOQ SAMPLE TAKEN BORING IN ROAD AUGER Boring was grouted
ﬂ CUTTINGS INDICATE BROWN SAND AND from grade to 48.2'
R GRAVEL with quick grout.
- \ Vs
2185) 30 | 45 121619 | 41 5P| BROWN GRAVELLY SAND Moist, 1/2" max
31s5Sl 50 | 65 172126 12 5 pl size, rounder, quartz with fines.
4 |sS| 85 | 100 13-16-19 1.2 -+
10
5 [SS| 11.7 | 132 15-28-32 1.2 1
15—
6 | SS| 167 | 182 17-21-26 1.2 §
4
20
7 |SS} 217 | 232 19-21-24 1.1 1 Sample moist to wet.
25— |
8 |ss| 267 | 282 9.9-11 1.1 T SM| DARK BROWN SANDY SILT Moist, non-plastic.
30— ||
9 |SS| 317 | 332 3-4-5 1.1 ‘/ SC| BROQWN SANDY CLAY Moist, low plasticity,
I /7 with v-fine sand lens.
10 ST| 337 | 357 ? 35 _—‘Z/ Time 5 sec.
_; 7 Push 2.0
L
11| ss| 367 | 382 445 11 TTirsmpbsLe /]
B BROWN SILTY SAND Moist, with very fine sand
1 fens.
40
12)8s| 417 | 432 358 11 x SP | BROWN GRAVELLY SAND Moist, 3/4" max
: size, rounded, quartz.
45—
13| 8S| 467 | 48.2 13-15-21 1.2 i
TYPE OF CASING USED
X | NQ-2ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
6" x3.25 :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x6.256
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3"
N R ACINT p RECORDER __REB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY { .
LLOG OF BORING
JOB NUMBER __3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-103 DATE SHEET_1 _ OF 1
- PROJECT _Sporn fly ash pond dikes BORING START __06/04/96 _ BORING FiNISH __06/04/96
;"" COORDINATES _ N 719,785.3_E 1,734,133.3 PIEZOMETER TYPE WELL TYPE
~ GROUND ELEVATION __618.0 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA-
WATER LEVEL v \ 4 v DEPTH TO TOP OF WELL SCREEN BOTTOM
TIME WELL DEVELOPMENT ) BACKFILLQUICK GROUT
DATE FIELD PARTY __MCR-REB RIG _ BK-81
wo|w | SAMPLE | STANDARD | r@glROD| pepry [, | @
] DEPTH | PENETRATION jg il 2ol o SOIL / ROCK - DRILLER'S
EX| £ | INFEET | RESISTANCE [5Z9 N €9 i
35| < chol % g o IDENTIFICATION = NOTES
@Z 4 lepom TO | BLOWS/6" | W FEET > :
1 0.0 0 . PLE T LOCATED IN Boring grouted from
4 'ROAD CUTTINGS INDICATE BROWN SAND grade to 48.1 w\ 60
|- AND GRAVEL. gallons of quick
- N Vs
2 1SS} 3.0 4.5 12-19-24 1.1 _ - SP DARK BROWN GRAVELLY SAND Moist, grout.
31ss] 50 | 65 131719 12 5 1. rounded, quartz, with fines, 3/4" max size.
4.188| 85 | 100 17-21-25 1.1 .
10
5188] 116 | 131 19-25-28 1.1 .
15
| 6|ss| 188 181 12-19-25 1.2 .
4 20 -
7 |SS| 216 | 23.1 5-14-21 1.4 +
256 —
8 |SS| 266 | 28.1 11-17-28 12 1
4
30 -
g9 |SS| 3t6 | 33.1 8-9-10 11 -_;_ CL| BROQWN SILTY CLAY Moist, with fine grin sand
T lens, fow plasticity.
35
.
10| ST| 366 | 386 1.6 47| SP| timeS5 sec.
1 .- Push 20
1 PS1 700
4077 - LIGHT BROWN SAND Fine grain.
11]8s| 416 | 431 456 11 1. BROWN SAND Moist, 100% fine grain, with
1. fines.
45 —
12]8S| 466 | 48.1 665 ? 8
TYPE OF CASING USED
X NQ-2 ROCK CORE PIEZOMETER TYPE:  PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g xg.25 ggﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
" x6.25 '
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3 I rFCNRNER REB
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i »
LOG OF BORING
JOB NUMBER __3966
. company _APPALACHIAN POWER COMPANY BORING NO. 96-104 _  DATE SHEET _1__OF__2
."‘:PROJECT Sporn fly ash pond dikes BORING START _06/04/96 _ BORING FINISH _ 06/04/96
“ COORDINATES __N 719,229.2 E 1,734,600.2 PIEZOMETER TYPE __SS WELL TYPE
GROUND ELEVATION __618.7  SYSTEM __STATE PLANE  HGT. RISER ABOVE GROUND DIA .
WATERLEVEL | Y Y 'DEPTH TO TOP OF WELL SCREEN _ 24.1 - BOTTOM __33.1
TIME WELL DEVELOPMENT __NO BACKFILLQUICK GROUT
DATE FIELD PARTY _ MCR-REB RIG _ BK-81
wo|w | SAMPLE | STANDARD | 3IRQD| peprpyl, | @
Ful DEPTH | PENETRATION Egg’ N =gl e SOIL / ROCK - DRILLER'S
g5 g | INFEET | RESISTANCE ofig) o €| o IDENTIFICATION E NOTES
“ lrrROM 1O | BLOWS/6" | "W FEET >
1]8s] 00 2.4-8 11 Foul - %
2|88| 30 45 S1418 | 12 -] 5P || DARK BROWN CLAY Moist, medium to high
3 }1SS| 50 6.5 73 14 5 _\0)0 GW \plagﬁicity trace of sand.
D BROWN GRAVELLY SAND Dry, quartz, 1/2"
4 8 ° max, rounded.
4 18s| 85 | 100 9-18-25 1.2 40 0 DARK BROWN SAND AND GRAVEL Dry,
LA quartz, 1/2" max, rounded.
_ jlase . Same as above some fines, moist
5 |SS| 117 | 13.2 19-26-31 1.2 171 SP | DARK BROWN GRAVELLY SAND Dry, 3/4°
1. max, rounded, quartz.
15 -
. L
6 | SS| 16.7 | 18.2 18-21-26 1.2 ¥/~ SC| DARK BROWN CLAYEY SAND Moist, trace of
:% gravel.
% . 7z
20 */
VI i I 20.4 Top seal.
7 |8S| 217 | 23.2 17-21-25 1.2 1" SP| LIGHT BROWN GRAVELLY SAND Dry, quartz, [ R
: 3/4" max, rounded. ol | 22.5 Top of sand.
25 - H-| 24.1 Top of screen.
8 |SS| 267 | 282 4-6-8 11 '_:; CL | LIGHT BROWN SILTY CLAY Moist, low to
: i medium plasticity.
30
9 |ST| 317 | 337 16 1 | PusH20 =H
1] PSL900 -1 I'1) 33.1 Bottom of
a5 | | TMEGSEC o 7 soreen.
—:— BROWN CLAYEY SAND Fine grain? 34.7 Bottom of sand.
10| Ss| 367 | 38.2 335 12 1T LIGHT BROWN SILTY CLAY Moist, low to
1T medium plasticity.
40 |
: 1]
1118S| 417 | 432 447 1.1 1T sSm| LIGHT BROWN SILTY SAND Moist. v-fine grain
11 100%.
45 —
12| ST| 467 | 487 1.5 1 PUSH20
] PS1 1200
\TIME 6 SEC. .
TYPE OF CASING USED Continued Next Page
X | NQ-2 ROCK CORE . PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g' xg-gg Egﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
‘X6.
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3" I RECORNER RFR

AEPSPP003328




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY 1 .

LLOG OF BORING
JOB NUMBER __3966

COMPANY __APPALACHIAN POWER COMPANY BORING NO. 96-104 _ DATE SHEET _2 OF __ 2
", PROJECT __Sporn fly ash pond dikes BOHING START _06/04/96 _ BORING FINISH _06/04/96

Sl DEPTH | PENETRATION Egg N Egle SOIL / ROCK 4 DRILLER'S
g5 g | INFEET | RESISTANCE ofig) of | €7@ IDENTIFICATION E: NOTES
FROM TO { BLOWS/é6" % 2

\DARK BROWN SANDY GLAY Fine grain. /

AEPSPP003329




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER __3966

COMPANY __ APPALACHIAN POWER COMPANY BORING NO. 96-105 DATE SHEET _1_ OF 1
- PROJECT __Sporn fly ash pond dikes BORING START _06/03/96 __ BORING FINISH __06/03/96
< COORDINATES __N 718,782.8 E 1,735,084.7 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 619.3 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATER LEVEL |Y Y v DEPTH TO TOP OF WELL SCREEN _ BOTTOM
TIME ) WELL DEVELOPMENT o — — BACKFILLQUICK GROUT
DATE FIELD PARTY __MCR-REB RIG _ BK-81
w el SAMPLE STANDARD _,::E RAD| peprH |, | @ :
Jup DEPTH | PENETRATION ﬁgb N gl o SOIL / ROCK — DRILLER'S
g5/ g | INFEET | RESISTANCE Jofi3) o %) v IDENTIFICATION Y NOTES
@2V ltroMm TO | BLOWS /6" | o FEET >
i No sample taken. Boring located in road bed. Boring grouted from
] Auger cuttings sand and gravel. grade to 48.5' with
iy 75 gallons of quick
1{8S] 30 | 45 7-10-11 11 Lo grout
5 — of gravel.
2 |88| 50 65 12-16-21 1.2 . BROWN GRAVELLY SAND Dry quariz,
- rounded, 1/2" max size.
3|SS| 85 10.0 9-15-17 1.2 b 3/4" max size trace of fines,
10
4{8s| 115 | 130 9-16-19 1.1 T
JZEI'
15
5{SS| 165 | 180 9-14-17 1.2 1 Moist
20 B . .
6 1SS| 215 | 230 7-9-14 1.1 1 _'. DARK BROWN SILTY SAND Moist, with trace of
1 small gravel.
- 25
7 |SS| 265 | 280 5-6-7 1.2 =16 BROWN SILTY CLAY Moist, low to medium
] plasticity.
30 —1——
8 |sT| ats | 335 17 —5_':‘ PUSH20
4] PSI700
|~ TIME 8 SEC.
35 1—|
9 | SS{ 365 | 380 335 1.1 41—
40 ]
J___
10| SS| 415 | 430 4-4-5 1.2 117} sP| LIGHT BROWN CLAYEY SAND Moist, 100%
1 {1 SC/| v-fine grain.
45— [/
>
11} ST{ 465 | 480 18 N TIME 5 SEC
& I PSI1800
[PusH 20 [
TYPE OF CASING USED
(X | NQ-2ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TIP, 8§ = OPEN TUBE
6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x6.25 HSA
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW 9A§IN@ 3 | rRFCORDFR - REB

AEPSPP003330




AMERICAN ELECTRIC POWER SERVICE CORPORATION

e

AEP CIVIL ENGINEERING LABORATORY s »
LOG OF BORING
JOBNUMBER __3966
. COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-106 DATE SHEET _1__ OF 2
" PROJECT __Sporn fly ash pond dikes BORING START __05/28/96 _ BORING FINISH _ 05/28/96
;’ COORDINATES __N 719,271.8 E 1,735,858.4 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION __ 618.9 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND i DIA
WATERLEVEL {¥ 60.2 Y v DEPTH TO TOP OF WELL SCREEN BOTTOM
TIME WELLDEVELOPMENT ____ BACKFLLQUICK GROUT __
DATE 5.28-96 FIELD PARTY _MCR-REB RG __BK-81
weel w SAMPLE STANDARD | %I RQD| pepth )
Sul DEPTH | PENETRATION ég'g N ég o SOIL / ROCK 4 DRILLER'S
g5l g | INFEET ) RESISTANCE g o ] IDENTIFIGATION . NOTES
FROM TO | BLOWS/6" | —'& FEET >
] J 'NQ SAMPLE TAKEN BORING N ROAD BED.
1|ss| 30| 45 15-17-21 11 1%, GP| DARKBROWN SAND AND GRAVEL Moist, 1/2"
5 —» max, rounded, quartz, some fines.
2SS} 50 | 65 17-24-30 141 jo. 1* max size
*
-»
31ss| 85 | 100 13-17-20 1.2 4:- 1/2" max size
10—, #
»
4 |1SS| 115 13.0 11-11-14 1.2 1.
1*,
15 oy
4& .
5 18S}| 165 18.0 13-15-17 1.1 *.‘ 1/2" max size
-1.‘
e
F, 20+ !
6 | SS| 215 23.0 6-8-10 1.2 ¥, p SC| BROWN SANDY CLAY Dry, slight to low
17 plasticity.
25 —%
Y/
7 |8S| 265 | 280 4-6-6 1.2 i GRAY FLY ASH Dry.
4
jﬁ.b‘
'3
R
8 1SS| 315 33.0 1-1-1 1.2 —;i;(s
1o Saturated
35 _»Qi}
S v
9 |SS| 365 | 380 1-1-1 i2 —ﬁﬁ
40 jﬁﬁ
Tf{}_{t
101 SS| 415 430 1-11 1.2 * o
1%
+ 4
45 —:f’ o
11| SS| 465 48.0 3-2-2 11 —>Q§>Z
1w
O
o3
TYPE OF CASING USED Continued Next Page
/1. X | NQ-2 ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TiP, S = OPEN TUBE
g" X 83?, t’lgﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
X0.
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CAS‘NG 3" l NnE~rAROED RER

AEPSPP003331




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

*e.,

LOG OF BORING
JOB NUMBER __3966 N
_ COMPANY __APPALACHIAN POWER COMPANY BORING NO. 96-106  DATE SHEET _2 OF__ 2
“. PROJECT __Sporn fly ash pond dikes BORING START _ 05/28/96 __ BORING FINISH _05/28/96
wel w|  SAMPLE STANDARD | 3| RQD| pepry |2
Fu DEPTH | PENETRATION Tl N Egl© SOIL / ROCK ! DRILLER'S
€5( | INFEET | RESISTANCE loZ5| o % 3 v IDENTIFICATION £ NOTES
1 ?lrroM TO | BLOWS/6" | ' FEET >
3
12| ss| 515 | s30 2.2.2 12 1™
1
1%
55 7] ,*ﬂ
13 88| 565 | s8.0 3.4.4 12 + —{ CL| DARKGRAY SILTY CLAY Wet, fow to medium
T plasticity, trace of organic material.
.. 60 ¥
14| ST| 615 | 635 16 4+ Jime 7 sec.
4+ Push 29
T PSI600
65 —] BROWN SILTY CLAY Trace of fine sand.
151 SS{ 665 | 68.0 3-4.5 12 J— BROWN CLAY Wet, medium to high plasticity.

T
I

Boring grouted from
68.0" to grade with
125 gallons quick
grout.

AEPSPP003332




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i »
LOG OF BORING
JOB NUMBER _3966
 COMPANY APPALACHIAN POWER COMPANY BORING NO. 96-107 DATE SHEET _1 _OF___2
& \PROJECT __Sporn fly ash pond dikes BORING START __05/29/96 _ BORING FINISH _05/29/96
* + COORDINATES _N 719,691.4 E 1,736.,040.0 PIEZOMETER TYPE WELL TYPE
" GROUND ELEVATION _618.8 SYSTEM __STATE PLANE  HGT. RISER ABOVE GROUND . DIA
WATERLEVEL ¥ 39.1 Y Yy DEPTH TO TOP OF WELL SCREEN BOTTOM
TIME WELL DEVELOPMENT N BACKFILLQUICK GROUT
DATE 5-29-96 FIELD PARTY _ MCR-REB RIG __BK-81
weel w SAMPLE STANDARD J:E RAD| peprH |, | @
P DEPTH | PENETRATION Egg N E8l© SOIL / ROCK - DRILLER'S
g5 ¢ | (INFEET | RESISTANGE oFdl % gl @ IDENTIFICATION Y NOTES
@2 9 lepom 70 | BLows /e | ~'B FEET )
N MPLE TAKEN ROAD BED, Boring was grouted
4 ER INGS INDICATE BROWN SAND from 73.1to grade
B AND GRAVEL w/approximately
A7 \AND GHAVEL /]
1)s8s| 30 | 45 14-17-21 1.1 1 NEAN T TS5 GRAVEL Motst, quartz, 100 gallons
2183] 50 | 65 17-21-28 12 5 e rounded, some fine 3/4' max size. of quick grout.
S !
_"
3 |SS{ 85 10.0 14-18-24 1.1 -: 1/2" max size
10 .
»
4.1ss{ 116 | 13.1 13-16-21 1.2 18
15 o
.
5 |ss| 166 | t8.1 5-8-10 11 == BROWN SILT Moist, non to v-slight plasticity.
20
6 |ss| 216 | 231 8-8-11 12 IT'Sm| Attempted shelby tube lifted tig
101 BROWN SILT SAND Moist, 100% v-fine grain.
25 jﬁ'-
7 |ss| 266 | 281 459 12 To GRAY FLY ASH Moist.
R e
1o
8 |SS| 316 | 331 5-8-11 1.2 -}&ﬁ Saturated
_:{iﬁ
-
35 &
T
9 |SS| 366 | 38.1 1-1-1 14 1%
_z¢<>.
40 1 &
4{}&
10]SS| 416 | 431 1-1-1 12 T
1
—sﬁﬁ
45 _k o
1S3
11| 8S]| 466 | 48.1 111 12 o
{2
L
TYPE OF CASING USED Continued Next Page
X | NQ-2 ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g X 222 Egﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
‘X 6.2
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW 9{(\.8.'.‘\.'9 ?.. RECORDER REB

AEPSPP003333




AMERICAN ELECTRIC POWER SERVICE CORPORATION

o,

AEP CIVIL ENGINEERING LABORATORY AEEF
LOG OF BORING
JOB NUMBER __3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-107 _ DATE SHEET_2 OF _ 2
/" PROJECT _Sporn fly ash pond dikes BORING START __05/29/96 _ BORING FINISH __05/29/96
welw | SAMPLE | STANDARD | +3|RQD| pepry (. | @
Z4l 5| DEPTH | PENETRATION zity N Bl SOlL / ROCK - DRILLER'S
g5l g | INFEET RESISTANCE lo5) 9% €| o IDENTIFICATION £ NOTES
@ FROM 10 | BLows/e' | ~'¢ FEET > 1
: T
12| SS| 516 63.1 211 1.2 BE:]
1%
_1{;{}
55 —"}ﬁg
13{SS| 56.6 | 58.1 0 13 1% Weight of 140#
f{,}“ hammer.
60— o~
&
1%
14| SS| 61.6 | 63.1 4-7-10 1.2 -~ CL DARK BROWN CLAY Moist. medium to high
:—_—— plasticity.
_ 65 ._J__:_
15| ST| 666 | 686 15 T Push20
T— Time 5 sec.
T—] PSI 600
70— BROWN CLAY
16| 8S| 71.6 | 731 4-6-7 12 1T—]

AEPSPP003334




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i
LLOG OF BORING
JOB NUMBER __3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-108 __ DATE SHEET __1__OF __2
~, PROJECT _Sporn fly ash pond dikes BORING START __06/11/96 __ BORING FINISH __06/11/96
 COORDINATES _N 719,761.8_E 1,736,125.4 PIEZOMETER TYPE __SS WELL TYPE
GROUND ELEVATION _603.4 SYSTEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATERLEVEL | Y Y DEPTH TO TOP OF WELL SCREEN _63.3 _ BOTTOM _72.3
TIME WELL DEVELOPMENT _NO _...__ BACKFILLQUICK GROUT _ _
DATE 1 FELPARTY _MCR-WEB RIG __BK-81
wel w SAMPLE STANDARD | +2dRQD| pepTH )
o B DEPTH | PENETRATION Egg N Eg o SOIL / ROCK - DRILLER'S
5| § | INFEET ) RESISTANCEJoQg o 3l v IDENTIFICATION e NOTES
FROM TO | BLOWS/6' | ~W FEET >
i [ No sample road base
1]ss| 30 [ 45 111516 | 12 j_k_xﬂk_ BLACK SAND AND BOTTOM ASH Moist.
50
3[ss| 50| 65 12-17-21 15 5 la 4
B,
44 4
4|ss| 85 | 100 12-16-29 9 . / SC| DAGK BROWN GLAYEY SAND Moist, with fine
10 *// sand lens. %
5{sS| 116 | 131 9-18-22 1.2 5P| DARK BROWN GRAVELLY SAND Moist,
1 quartz, some fine, 1/2" max size.
- ' 15— .-
6 | ss| 166 | 18.1 18-24-21 8 +7,716C| DARK BROWN GLAYEY SAND Moist, trace of
"% small gravel and ash.
20 —/
7
7 | SS| 216 | 23.1 66-8 15 =1 GL| LGHT BROWN SILTY CLAY Moist, low
f—: — plasticity.
25 1
8 | SS| 266 | 28.1 4-4-4 10 144 BLACK BOTTYOM ASH Saturated. % g
16 4
1a-4 %
305 4
9 | 8S| 316 | 33.1 2-1-2 1.1 b ;” GRAY FLY ASH Saturated.
o’
35 —*Q"
10| SS| 366 | 381 2-1-1 1.5 ‘rQZ
1o
40 4"
BB
11| 8S{ 416 | 431 3-57 8 1T—1CL| LGHT GRAY CLAY Moist to wet, medium to
J»-: — high plasticity.
45 _"—:-‘— Z
12| ST| 466 | 486 20 + PUSH20
T TIME 7 SEG,
T PS11000
TYPE OF CASING USED Continued Next Page
X | NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, 8S = OPEN TUBE
g X ggg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
" x :
HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING g RECORDER __REB

AEPSPP003335




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i ’
LOG OF BORING
JOB NUMBER _ 3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-108 _ DATE SHEET_2 OF __ 2
-~ PROJECT _Sporn fly ash pond dikes BORING START __06/11/96 __ BORING FiNISH __06/11/96
wel w| SAMPLE STANDARD | 3| RQD| pepryy | |
| ur DEPTH | PENETRATION [zf 1 N gl SOIL / ROCK - DRILLER'S
5/ 5| INFEET | RESISTANCE lofiol % i IDENTIFICATION Y NOTES
P24 |caom 1O | BLOWS /6" | W FEET >
+ 2
13| SS| 51.6 | 53.1 2-2-3 ? T CL| DARK GRAY SILTY CLAY Wet, low plasticity, Z2
:—_ - trace of organic and sand.
55T Z2
14 {ss| s66 | s58.1 223 15 T 57.0 Top of seal.
60 ——1
4 :-| 60.6 Top of sand.
15| 8S| 61.6 | 63.1 345 15 T %
{:: —1.+| 63.3 Top screen.
65 _}_—'_ 'E:
16| Ss| 666 | 68.1 4-4.5 15 A .
70 T B
17| ss| 716 | 73.1 456 15 17| 72.3 Bottom of

*of screen.
74.0 Bottom of sand.

AEPSPP003336




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __3966

LOG OF BORING

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-109  DATE SHEET_1__OF __ 2
~-., PROJECT _Sporn fly ash pond dikes BORING START __05/29/96 __ BORING FINISH __05/30/96
. COORDINATES __N 720,227.5 E 1,735,579.0 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 619.6 sysTeM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATER LEVEL |¥ 20.5 Y v DEPTH TO TOP OF WELL SCREEN BOTTOM
TIME WELL DEVELOPMENT BACKFILLQUICK GROUT
DATE 5-30-96 FIELD PARTY __MCR-REB RIG _ BK-81
bl w | SAMPLE STANDARD _'I; RQD| pepTH | | @
Fu DEPTH | PENETRATION Eglg N Eg|© SOIL / ROCK - DRILLER'S
g5l g | NFEET | FESISTANCE Jofig o 3| @ IDENTIFICATION Y NOTES
“ |rROM 71O | BLOWS/6" | W FEET >
i 'NO SAMPLE TAKEN BORING LOCATED IN Boring grouted from
. ROAD BASE. AUGER CUTTINGS INDICATE 73.2 to grade with
A \BmWN SAND AND GRAVEL Va 150 gallons quick
1188} 30 | 45 131924 112 4+ V| B7| "DARK BROWN SAND AND GRAVEL ioist, 1/2" grout.
2 | ssl s.0 65 151821 11 5 _: max size, quartz, rounded, some fines.
3|[ss| 85 | 100 15-18-21 12 8
10
4 18S| 117 | 132 12-13-14 1.0 47 " SP| DARKBROWN SAND Moist, fine grain.
15—
5 | SS| 167 | 182 456 1.1 BROWN SANDY SILT Moist, non plasticity.
20 v
6 [SS| 217 | 232 4-6-8 1.2 iy
25
7 |ST| 267 | 287 15 Jime 10 sec
F=—1 PSL 1200
__;Q & Push 2.0
P 30 Ty watching rig psi possible .4 10 .5 of fly ash
6 Ist| a17 | 332 4710 . _*Of’- in bottom of tube.
‘ ' - ) -;;.ﬁ GRAY FLY ASH Moist.
35 'ﬂiﬁﬁ
*
9 |Ss| 367 | 382 1-1-1 12 15 Saturated
Ti°
Fow
40 — %
+
10| 88| 417 | 432 1-1-1 12 3%&
1
%
45 ixQQ
&
11]8S| 467 | 482 1-13 ? g
¢
ko
&
TYPE OF CASING USED Continued Next Page
X | NQ-2ROGK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
6"x3.25 ng/\ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x6.25 HSA
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASIN !
C\AI A ouur(? 2.. RECORDER _ REB

AEPSPP003337




JOB NUMBER __3966

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

COMPANY _ APPALACHIAN POWER COMPANY

BORING NO. 96-109

DATE

SHEET _2 OF 2

" PROJECT __Sporn fly ash pond dikes BORING START __05/29/96 _ BORING FINISH __05/30/986
wel w SAMPLE STANDARD _,IE RQD| pepri |, | @ .
e DEPTH PENETRATION Sgg’ N lzele SOIL / ROCK - DRILLER'S
g5l g | [NFEET | RESISTANCE lofigy o g o IDENTIFICATION E: NOTES
“Z| “ lrpom 70 | BLOWS/6' | W FEET 2 B

Ie"
1218S| 517 66.7 1-1-2 1.2 'I';}{}
AL
- {} )
55 —EQQ
¥
1318S| 567 | 58.2 1-1-4 1.2 1%
T
-f‘}
60 &
45
141 SS| 617 | 632 4-6-8 ? 1:—- CL{ DARK BROWN CI AY Moist, medium to high
e plasticity.
65 1
15]ST| 667 | 687 17 ey Time 8 sec.
] Push 2.0
T—1 | Pstio
70 j il Material same as sample no. 14
16} SS| 717 | 732 3-4-5 1.2 — ]

AEPSPP003338




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i »
{.OG OF BORING
JOB NUMBER __3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-110 _ DATE SHEET _1 _OF _2
", PROJECT __Sporn fly ash pond dikes BORING START __06/06/96 __ BORING FINISH __06/10/96
" COORDINATES _N 720,277.1 E 1,735,665.6 PIEZOMETER TYPE _SS WELL TYPE
GROUND ELEVATION __602.3 sysTeEM _ STATE PLANE  HGT. RISER ABOVE GROUND DIA
WATERLEVEL |¥ DRY Y Y DEPTH TO TOP OF WELL SCREEN _ 43.7 _ BOTTOM _ 52.7
TIME WELL DEVELOPMENT _NO __ __ BACKFILLQUICK GROUT
DATE 6-10-96 FIELD PARTY _MCR-REB RIG _BK-81
wee| w| SAMPLE STANDARD _'I; RQD| peprH | | @
5'_ g E‘ DEPTH PENETRATION cr"; g N o 8 Q SOIL / ROCK j DRILLER'S
- <
35| g | INFEET | RESISTANGE ofig) o 3| v IDENTIFICATION ] NOTES
FROM TO | Blows/e | o | FEET >
] No sample taken, boring in road. Grouted grade to
b 73.1" with
- approximately 80
1{8S| 30 | 45 13-18-24 1.1 Ja-4 DARK GRAY BOTTOM ASH Dry gallons.
54
2 |SS| 50 6.5 10-11-14 i2 5 “'4. 4
151
44 4
3 |SS| 85 10.0 579 1.1 104 GP| DARK BROWN SAND AND GRAVEL Dry,
] 10 3 - quartz, rounded, 3/4" max.
.
4 |ss| 116 | 131 6-7-10 1.1 -L?.'
IRy
15 @ ' {
5 1SS| 166 | 18.1 8-10-10 1.2 11 CL| BROWN CLAY Dry, low to medium plasticity
= with trace of v-fine sand.
6 |SS) 186 | 201§ 9142 |12 20 -] % SC| “ Atlempted to push whe lifted drill, destroyed
i / / end of tube. .
7 lss| 216 T 231 5.7-11 1.2 L7 BROWN SANDY C1LAY Moist, low to medium
—/ plasticity with v-fine grain sand lens. %
236 - / Grading to more sand
25 —/ Attempted to push tube, top hole broken in
1 tube, pushed approximately 1" lifted tig,
9 |SS| 266 | 281 5-7-11 | 12 ’/ GRAYISH BROWN SILTY CLAY Moist, low to % /
:/ medium plasticity. é
30 7 /// Could not move or knock tube off to the side 7
= of lead auger, pulled augers grouted hole
10138] 316 | 331 7109 1.3 1—] CL ) moved approximately three feet down stream
N il to start new hale. No spt taken on new hole
35 —+ untift 1his point. SWi dry augers to 26.6". Auger
- set all weekend at this point.
11 SS} 366 | 381 15 e \REDDlﬁH BROWN CLAY Dry to moist, medium
] to high plasticity. )
12| ST : . +
386 | 406 20 40 -~ MEDIUM GRAY GLAY Moist to dry, medium to 39.1 Top of seal.
4 high plasticity, with odor of organic.
13| SS| 416 | 431 - 357 15 1—] PUSH20 ‘s [.+] 41.7 Top of sand.
11 PSI1200 - [
11— TIME 6 SEC. K :: 43.7 Top of screen.
45 | Top DARK BROWNISH GRAY SANDY CLAY -
1alss| 468 - Bottorn BROWN SANDY CLAY -
6| 481 3-4-4 15 T DARK GRAY CLAY Moist to wet, medium to o L
i I—] high plasticity, strong odor of organic. e
| — RS
TYPE OF CASING USED Continued Next Page

X | NQ-2 ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g" xggg {122 SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
X0,
HW CASING ADVANCER 4" WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3 RECORDER  REB

AEPSPP003339




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER __3966
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 96-110 DATE SHEET _2 _ OF 2

", PROJECT _Sporn fly ash pond dikes BORING START __06/06/96 _ BORING FINISH __06/10/96
>
wel w| SAMPLE STANDARD | 1o/ RQD| pepry | | @
i g’ E.' DEPTH PENETRATION ggg’ N % g (&) SOIL / ROCK j DRILLER'S
E5| 2| INFEET | RESISTANOE o33 o e B0 (DENTIFICATION 4 NOTES
222 lrrom  TO | BLOWS/6" | o 2
F GRAY BROWN CLAY Moist to wet, medium to  |.+| [3-
4 high plasticity, odor of organic with v-fine grain .| |-
15]sS| 516 | 53.1 3-35 1.5 — : Sl
= sand lens, water on out side of spoon. t 2] 52.7 Bottom of
- — screen,
56 1 53.3 Bottom of sand.
16| SS| 566 | 58.1 3-4-4 1.5 i ol
17| ST| 586 | 60.6 20 T PUSH20
60 ——_— TIME 7 SEC.
T PSI 770
18| 8S| 616 | 63.1 10 ? T DARK GRAY SILTY CLAY
::—‘_ DARK GRAY CLAY Moist to wet, medium to
65 —+ high plasticity, strong odor of organic material.
19| 85| 666 | 68.1 3-45 15 1— ]
70 -]
I
20(ss| 716 | 731 47-11 1.4 + 2

AEPSPP003340




DUTCH CONE PENETROMETER
Field Data Form
Date: 7-26-96
et Spenw PlAvT  pasy D, ) TestNo: _$6/0/ DCK
watation:
Tested by: ./Z/ sh- /ZW/Z" £ Remarks:

Figure 8

Test Procedure:
Rate of Feed: 2cm/sec or no more than 1 in/sec
Run test every 20 cm or approx. 8 inches

C =Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod =0.14 Kgfcm?/rod Iength

L I 1 i { 1 ] | 1 (| ] |
Friction Resistance

Depth C F+C F CR LF Friction [ TSN SRSSURN SR NN SR NN WU NN N
@O-@|@x2 |@xo.113 Ratio * Cone Resistance
"Kefem2 | Kgjem2 | Kegfem2 | Kgfom? Kg/em2 ®/06 I S SN R T S N S R
® @ ® ® ® ® @) Friction Ratio
5./ Se _|/2.3
35,9 40
3t 7 i 0
7.5 | 40 | ¢.3 &
1283 | 6o | 100 al
L/_ S 8.3 p ’,\
47 |43 | 9.3 {L
27 | 33 | 73| /] 3
s’ | e V76 | 7 ab -
Y23 | 4.2 163 | 7|
A2/ | 4z |23 ' a
239 | 7¢ |g¢ A )
N7 | Bo |40 a
53 | 83 |0
| 443 1753 |20
L 47, Y.t

A

Note: The friction ratio is computed by dividing the lacal feinsiam 1on a0
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Figure 8 /,.;3 e [~+3

DUTCH CONE PENETROMETER
Field Data Form

. Date: __7-30-F L,
" < po VW Plaw T TestNo.: 57 56/06 D¢ P
:_Q'éation: L//ly Vis 70 | )/P/Cf’
Tested by: ./2'0 <4 3 Laule s Remarks:
Test Procedure:

Rate of Feed: 2cm/sec or no more than 1 in/sec
Run test every 20 em or approx. 8 inches

C=Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction

Weight of inner rod =0.14 Kg/em?/rod length I A TR T SO S T T T SR T
Friction Resistance

Depth C F+C F CR LF Friction [T RS TR WS NN NN PN N TR R D

O-@ | @x2 |@xo.133 Ratio* | Cone Resistance
 Kefom? Kg/em2 Kg/cm? Kg/em2 Kg/cm?2 ®@/6G S N N S NN VN SN R NN SR S
® 6) ® @ ® ® Friction Ratio

2440 | /4.0 | 240
2518 | /o | 300

$:70 | 4,0 | sbo
2635 | 0.0 | /9.0
2200 | 4,4 |z4y
7 3l %0 |0
i3 | 4z | 20

2095 | 98 | 5., &
2940 | 4o |2z -
3025 | 32z | s¢ N
S0.90 | 2.8 %7

34855 126 | sp ta
B2z0 | 28 | 4y a

3285 | 2.0 ZY
. 3350 | 3.2 4s3
34,18 32 _é,¥
3458 | 2.8 |54
b gsys] 27 | ae
10 | 25 |47 A
30,757 2.8 | s 2
32¥61 2.9 £3
3 05| 3.2 AL
3ol 2.8 |47
g8l ag | sp

Note: The friction ratio js computed by dividing the local fricfinm fer tha oom e —ooss.
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DUTCH CONE PENETROMETER
Field Data Form

.'fect,.: .

.
o

s
. Location:

Tested by: Remarks:

Figure 8

Date:

2-3

7-36-9 6

TestNoB_ 90104 pPCE P

Test Procedure:
Rate of Feed: - 2cmfsec or no more than 1 in/sec
Run test every 20 ¢m or approx. 8 inches

C =Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod =0.14 Kg/em?/rod length

E— lFril(:tio;l R&s'istall\ceI E—
Depth C F+C F CR LF Friction N S TR TN SR SN SN SNUN SN NN D
@O—-@| @x2 [@xo.133 Ratio * Cone Resistance
“Kefem2 | Kglem2 | Kglem? | Kefem? Kg/cm?2 ®/6 I T S T R T N N T
® @ ® ® ® ® @ Friction Ratio
40,65 | 2.9 5y -
41,30 | 2.4 4.9
.98 (3.2 |53
|tz 13.2 | 4,9
43,25 | 2.8 |5
Mo la2g9 |43
1 #4sS1 21 |48
[45.20| 4.8 |72
14s.857) 6,3 | pg
jéi&fo 3.2 7.6
4718 | 4.0 | s 4
Y150 | 5,2 | 20
G845t 2.2 | 4,6
49100 | 2.0 | 4,8
H975| 2.4 | 4,4,
S040152 | ¢.d
sihos 27 S 7 ‘
S4L70 | 36 |4,
SA3S | 2.1 | %¢ N
5,3;0(2 4‘719 5;02
35681 2.8 | 47
SYsol 29 | ¢.8
Cnlat 7
Note: TE& friction ratio is computed hv dividina fha ot fr o —\J
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Figure 8 1-3

DUTCH CONE PENETROMETER
Field Data Form

o

.

Date:

72-30~G6

L
. Location:

Tested by: ' Remarks:

act : TestNo.: L3~ 76 /04 D2 f°

Test Procedure:
Rate of Feed: 2cm/fsec or no more than 1 infsec
Run test every 20 cm or approx. 8 inches

C=Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod =0.14 Kgfem?/rod length Lt

Depth C F+C F CR LF Friction R

Friction Resistance

| i 1.1 i $ ! J

®-@ | @x2 |@xo.133 Ratio *
" Kgfem2 Kgfcm2 Kg/cm2 Kg/cm2 Kg/em?2 ®/0G

Cone Resistance

1 | 1 1 { | { |

@ @ ® @ ® ® @

Friction Ratio

$5760 | 3.2 | 4.8
56.25°| 2.4 | 5.4
e . 701 2,1 | 4,0
57.5S | 2.4 4.4
15820 | 3,2 | s.S
s laz sz
A4S0 | 2.4 | 43
045" | 20 | 4.2 - - &
050 | 19 | 2.¢ » ~
/:9‘5_4 115 3: | N
G/ | L2 2.8 i
G757 | bz | a.¢ B
o
] N
]

Note: The friction ratio is computed by dividine tha laral feineinn . . .
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Figure 8

DUTCH CONE PENETROMETER
Field Data Form
. * Date: 7-29-96
) '-"‘:bct_,: S porw ClnwT TestNo. £ 9C/07 DCP.
) i
Location: —FL¥_#5h D) ¢
Tested by: _@3\5 h- Bpulles Remarks;
Test Procedure:
Rate of Feed: - 2cm/sec or no more than 1 in/fsec
Run test every 20 cm or approx. 8 inches
C =Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod ~0.14 Kg/cm? [rod length L1 I N T SN TR R BT
Friction Resistance
Depth C F+C F CR LF Friction L1 i 1 1 { 1 L 1 i
| ®—-@ ]| @x2 |@xo.123 Ratio* Cone Resistance
Kg/cm2 Kgfcm2 Kg/cm2 Kgfem2 Kgfem?2 ® / ® L1 | [ | 1 1 1 L L )
® @ ® ® ® ® ® Friction Ratio
30 16 2. LI (p, 0 )
3,‘ ZS 2: 8 é 10
32,00 | y,0 6
13265 24 | 4g
L A25138 | (.o
: 3.7 Gy
3 E3 .g’ ;\7‘ Y’ ,S_,-L =
(35~ 90 A, S ‘l. 7 =
'Sé' SS’ . 34 S/- é: Z o
3Lz20 | 35 O
3155 |24 | 4.8 &
i 3 X‘I So 31 9 rgl G [}
39./5 | 2.4 ¢s
‘3_?:20 // é’ 4?‘ 8
.iol 7 S ?: O % 0
Y./0 | 2.3 4.5
727 25 | 4.8 1]
S290| 29 | 4 11>
Y305 | 39 | 54 i
Y370 | 3§ A
HWIS| %o | (o
w0l 3y | .0
65| 3.2 |s.z2
.30l 2.9 |z2
Note: The friction ratin tn an—a 31 o 7a
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Figure 8 z2- T

DUTCH CONE PENETROMETER
Field Data Form
, * Date: 7-2%9-7¢
T ey . TestNo: 3= 96/07 _OCF
Ei;l'calion:
Tested by: ' Remarks:
Test Procedure:

Rate of Feed: 2cm/sec or no more than 1 in/sec
Run tést every 20 cm or approx. 8 inches

C=Cone F =Friction . R =Resistance
CR =Cone Resistance LF =Local Friction

Weight of inner rod =0.14 Kg/cm?/rod length N USSR SO N U SRR SN SO TN S
Friction Resistance
Depth C F+C F CR LF Friction L 1 1 I 1 1 [} i { 1 i ]
@-@ | @x2 |@xo.133 Ratio * Cone Resistance
“Kejem2 | Kefem2 | Kefom2 | Kefem2 Kgfcm2 ®/6 ISR SN Y NN HAUE N SN DU SN SN R
O] @ ® @ ® ® @ Friction Ratio

.95 | 2.4 |32
4760 | 2.2 | 4.5
g257) 2| 87
£90138 S
H0SS | 2% | LY
Z@ 2.0 &0
55,85 | 3.6 | s

SISO |24 |58 3

52,18 | .5 | 5,2 &

2280140 | <9 | gudd vodl pu o

53.95| 20 |36 | pudic 70 490

Stinloo | s.2 e B '
SEY poo | Yy ' a

S840 2.0 4, 2.
56,05 | 2,4 |52
6,22 00 | <2
S1I| 1.8 | 4¢
S8. 65| po |44
3930 | 3¢ Ci N\
J0.95| 2.¢ | 5.4
G068 3¢ | 4 ¢
4lis| 2.0 | 4o

-

(Clte |32
!;.;?;5; L | 2.¢

7

57211039..0. 0 Rt~

Note: The frictinn eotin in amaemma- 18- 1n PRI aasas
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'--A."-‘;ct;: Sﬁmww Lt J~

DUTCH CONE PENETROMETER
Field Data Form

&

Date:

TestNo: _ SB/07 L7/

wétion: E//V VW E /)//{?

Remarks:

Tested by: @U.S’h* /gﬂr///rj

Figure 8

Prge | -3

7-30~$6é

Test Procedure:

Rate of Feed: 2cm/sec or no more than 1 in/sec

Run test every 20 cm or approx. 8 inches

C=Cone  F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod =0.14 Kg/em?/rod length L N T N T Y OO T S B
Friction Resistance
| Depth C F+C F CR LF Friction L [ N N N N A N SO B
@-@ | @x2 |@xo.133 Ratio* Cone Resistance
" Kg/em2 Kg/em2 | Kg/em2 | Kgjem2 Kgfem2 ®/0 L [ T T S R T
® @ ® ®@ ® ® @ Friction Ratio
29.20| 3.8 | ¢,0 :
9. 851 4.6 2: &
0.50] 2.4 |52
.15 56 | oy
L8O | 4.5 |py
Yy s |44
NRFRX N RY,
33157134 |52 =
3¢y 32 | 44 =
5.05 | 2 59 .
38901 36| 4.y
635132 |56 “
132.00 | 4,0 6.2 a
LS| 32 1<,
P 38,20 | 3.2 S 6
i 3898 | 4, [4) 6 ¢
. 3960136 | s
C MO 28T .Y A |
Yo.90 | 2,2 |43 1
H.535| 2,5 | 44
42,20 21 4 4s
850 2,2 | 5,4
YT el38.2 |5z
S - )
\, 5o 40 | 8.0
Note: :ljle'ffi?tif)n raﬁo is computed by dividing the local friction by the renm sasere s oo oe
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Figure 8 pﬂ‘g ¢ z2-3

DUTCH CONE PENETROMETER
Field Data Form
B Date:
:"'W--"\ct;: é"po ns. P Yot Test No.:
- ,
L'a/bution:
Tested by: Remarks:
Test Procedure: ]
Rate of Feed: 2cm/sec or no more than 1 in/sec i
Run test every 20 cm or approx. 8 inches
C =Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod =0.14 Kg/em? frod length U N S N NN TR S NN SN SN N
Friction Resistance
Depth C F+C F CR LF Friction T R N T R R R T
P-@ | @x2 [@xo133 Ratio* Cone Resistance
" Kgfem2 Ke/om2 | Kg/em2 | Kgjem?2 Kgfem?2 ONNG) T T Y U T SO TN T S
® ®@ ® ®@ ® ® @ Friction Ratio
L" SN-S' 2 L % (f'l \\
Yerl0 ] 2.2 | 4. %
Lfé (] 75/ 2' 6 - q' 3 q
Uy 3,2 5.0
4505 | 29 |54
q [ZO 40 1 Ci
___ /{.35“ Qco ‘/,*f
15005 | 2,9 |53 &
5065”1 2,0 | 4.8 =
3/ 39 20 U, 5 o
5’19 S 2‘ q ) Sl 2-
S2b6 | 2.2 |43 | =
8%z | 1.9 | yo : a

' 5390 | 2.0 | 4.3
SYss| 4 | 4.8
Ss.zol| /8 |4y
SIES L 46 |40
5,30 | 2.6 |47
SIS 149 |ug N
S2501 46 |49 |

7 :If):?%)’ g 8 S, 2

' ;9,[& 31 Z S.g
TN 23 gy

L Cefe 13 | g0

2h0sS 120 |3k

Note: The friction ratio is computed by dividing the local friction by the cone recictanna vmmmoe dan
laasl £.0 e . - -
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DUTCH CONE PENETROMETER

Field Data Form
. Date:
(, ."’;ct;: -SQGYUW- Plant Test No.:
T.-,-(jntion:
Tested by: X Remarks:
Test Procedure:
Rate of Feed: 2cmfsec or no more than 1 in/sec
Run test every 20 cm or approx. 8 inches
C =Cone F =Friction R =Resistance
CR =Cone Resistance LF =Local Friction
Weight of inner rod =0.14 Kg/cm?/rod length VRN S U N DR N M S TR S T
Friction Resistance
Depth C F+C F CR LF Friction L1 1 1 1 I [ 1 1 11 !
@-@ | @x2 [@ xo.153 Ratio * Cone Resistance
" Kgfem2 Kg/em2 | Kg/em?2 Kg/em2 Kg/cm2 ®/® T R B N TR S S R T T
® @ ® @ ® - ® @ Friction Ratio

L7776 | 19 | 3.2
12,35 | |,z 23
L300 | ¢ | 4+

-7
jon]
B
A
m
. A

Note: The friction ratio is computed by dividing the local friction by the cone resistance maacnead 20 s s 1.

lacal fitaeta 2
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AEP CIVIL ENGINEERING LABOF?‘ATORY

@

LOG OF BORING
JOB NUMBER __3015 .
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. 9301 DATE SHEET _ 1 OF 2
. PROJECT _SPORN PLANT ASH HAUL ROAD BORING START __09/13/93 __ BORING FINISH __09/14/93
DORDINATES PIEZOMETERTYPE _SS WELL TYPE
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND _ 2.5 b 1"
WATERLEVEL | DRY Y Y DEPTH TO TOP OF WELL SCREEN __ 3.5 - BOTTOM __12.5
TIME WELL DEVELOPMENT BACKFILLBENTONITE
DATE 9-9-93 FIELD PARTY _MCR-TLS AG _ BK-81
“’Ei' w| SAMPLE | STANDARD | ;2JROD| pepry | | @ -
Sul J | DEPTH | PENETRATION [GY] ol o SOIL / ROCK - DRILLER'S
i— IN (€O |
EH & | INFEET | RESISTANCE jofiq % o R IDENTIFICATION . NOTES
DR D ecpom TO | BLows/e" | FEET o
1{SS| 00| 15 3-3-4 1.2 - BROWN SILTY CLAY Dry. Inside of augers dry
21ss| 15| 30| 51515 |9 =] | BROWN SANDY CLAY Moist, with e
3|ss| 30 | 45| 1012413 [1.1 Ja 4 [\some gravel. : T30 Top of gravel
—tsstas 0| 10007 o 5 _:Zj GRAY BOTTOM ASH Moist. ‘EE' 3.5 Top of screen.
5|ss| 60| 7.5 | 101820 |1.4 I =
6|SS| 75 | 90| 18-20-16 |1.4 144 D=
zlssl oo l105] 251613 115 02 ' H
8 |ss| 105 120] 1-11-10 |14 184 GRAY FLY ASH Moist. =X
g|ss|120|135] 13-12-13 |13 7%’% -1 15 5 Botiom of
10{sS| 135 | 150| 14-11-5 |14 a4 screen.
11|85 60| 65| 542 |13 L R 13.08otomol
12|ss| 165|180 1-1-1 |15 :.145'72 oo,
13| 58| 18.0 | 19.5 0 15 Tad
HTSSTHe5 T2t t4—t5 20 484
15|ss| 210 225| 878 |15 TR\ BROWN SAND AND GRAVEL Y
16|SS| 22.5 | 24.0 6-5-6 8 = GRAY FLY ASH
171SS| 240{ 255] 7-10-10 |12 = TIELACK BOTTOM ASH
T - 25 = BROWN SILTY CLAY Wet.
18| ST} 25.5) 27.5 1.3 T—=] |YBLACKBOTTOM ASH Wet.
19|8s| 275|290 559 |15 =1 ' ||BROWNSILTY CLAY Moist.
sq1sTl 290l 310 17 0 T BROWN SANDY CLAY Moist.
30 1= | BROWNAND GRAY SILTY CLAY
21|ss| 310f32s5| 579 |12 =3 | Mottied,moist
22|51l 325 34. _ F={ | BROWN SILTY CLAY Moist.
2 32.5] 345 14 +—1 | BROWNAND GRAY SILTY CLAY
237SST 3451360 6-7-9 5 35 A_:—— '!\BAF?S{/'VN/GRAY CLAY
24| 5T} 360 38.0 20 {=] | BROWN SILTY CLAY Moist.
25|85} 380 395| 578 ? ity
26 ST -39:5 415 20 40 -]
27|8S| 415| 430| 455 ? =4 | BROWN SANDY CLAY Moist.
28| ST| 43.0| 45.0 2.0 L= BROWN CLAYEY SAND Moist.
59(S5[ 450 465| 334 | 7 45
30| ST| 465 | 485 1.6 {077 | BROWN SAND AND GRAVEL Wet.
17
_ TYPE OF CASING USED Continued Next Page
L NQ-2 ROGK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TiP, SS = OPEN TUBE
X 6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA
HW CASING ADVANCER _ 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3" HECORDER
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

" AEP CIVIL EN”” \EERING LABOR/""ORY [ A
L .
JOB NUMBER __3015 LG OF BORING
- COMPANY _APPALACHIAN POWER COMPANY BORING NO. SI-3 DATE SHEET 1 OF 2
DJECT _SPORN PLANT ASH HAUL ROAD BORING START _06/16/88 _ BORING FINISH __06/23/99
GOORDINATES PIEZOMETER TYPE WELL TYPE
GROUND.ELEVATION _600.3 SYSTEM HGT. RISER ABOVE GROUND DA _6"
WATERLEVEL |¥ 28.0 [Y 49.0 |¥ DEPTH TO TOP OF WELL SCREEN BOTTOM
e 0710 WELL DEVELOPMENT BACKFILL
DATE 06/19/88 06/23/88 FIELD PARTY _ MCR/TJH RIG B-61
wod w | SAMPLE STANDARD | 21ROD| peppy ] | @
T @ | DEPTH | PENETRATIONIGHL N Eg e SOIL / ROCK - DRILLER'S
Go & | INFEET | RESISTANCE lofH o o IDENTIFIGATION o NOTES
©A 9 lrroM 10 | BLOWS/6" | FEET >
1|SS}{ 30 | 45| 16-16-14 |.83 i BROWN SILTY SAND, moist, quartz,
5 —| \trace of small gravel Vs
2:/SS| 80 | 95 5-4-3 |17 Je LIMESTONE AND SAND
10
3|5S|13.0] 145 4-45 5 N\ SILTY SAND AND GRAVEL, wet to
15— saturated, quartz, 1/2 " max size,
. rounded /
Ylss| 180 195! 11-12-11 |10 == | BROWN SANDY SILT, moist
20 -
5.158]23.0| 245 5-6-8 1.0 == BROWN SANDY SILT. moist
25 ‘
| ] g
6(SS|28.0(295| - 789 |10 =5 | BROWN SANDY SILT,moist =
30
7 |SS|33.0] 345 8-9-11 .83 i BROWN CLAY, moist to wet, medium
i 35 — \to tow plasticity /1
8|SS[38.0(395| 7810 |10 E= GRAY ORGANIC SILT, moist
40
9 |SS] 43.0 | 445 4-4-5 1.3 | GRAY BROWN SILTY SAND,moist to
45 — \wet w/ organic material /1
101 ST| 45.0 | 47.0 2.0 i SHELBY TUBE
i PUSH 2.0’
11} ST| 47.0 | 49.0 1.2 N REC 2.0'
] Y | TIME 4 SEC
% TYPE OF CASING USED Continued Next Page
- "NQ-2 ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g" X ggg ﬂgﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
x . -
HW CASING ADVANCER _ 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
MY CAIING % | necoroen
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3 AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVILEN" NEERING LABOR™ “ORY r
LOG OF BORING
JOBNUMBER __3015
~ COMPANY _ APPALACHIAN POWER COMPANY BORING NO. SI-3 DATE SHEET 2 OF 2
10JECT _SPORN PLANT ASH HAUL ROAD BORING START __06/16/88 _ BORING FINISH __06/23/99

wed w| SAMPLE STANDARD | -1 RQD| peprH n
2l & | OEPTH | PENETRATION U N 3%:8 o SOIL / ROCK - DRILLER'S
FROM_ 10 | Blows/e' | B FEET o
PSI 550
SHELBY TUBE
- PUSH 1.2'
12{S8S| 53.0 | 54.5| 34-50/2 | .5 ¥ BROWN SILTY SAND AND REG 1.2
55 ‘GRAVEL saturated, 3/4" max. size, TIME 7 SEC
\rounded. quarnz - / PSI 750
13{SS| 580 | 59.5| 22-26-29 | .67 BROWN SILTY SAND AND GRAVEL,
60 saturated, 3/4" max. size, rounded,
quartz /
14|sS| 63.0| 64.5| 242429 | .83 BROWN SAND AND
65 ‘GRAVELsaturated, 1/2" max size,
rounded, quartz

15{5S| 68.0| 69.5| 19-14-10 |.25| U DABK BROWN SAND AND GRAVEL,

saturated, 3/4"max. size, rounded,
\quanz, some fines J

BROWN SILTY SAND, saturated, w/
\some 1" max. size quariz /1

16{SS| 73.0| 745 22-19-10 | .67

~
n

BROWN SAND, saturated, quartz,

17|ss| 78.0| 795 8-8-9 5
. \trace of fines /]

o]
8 3
llLJ._!llII‘IlJJJJI([Il!lI[Ill'llII

BROWN SAND, saturated, quartz,

18]SS| 83.0| 845 | 12-12-15 .25
\trace of fines /1

©
o
J

R

1

iglssi 8801 8905| 14-17-17 | .75 B BROWN SANDsaturated, quartz, trace
\of fines /1

(o]
o

201SS| 93.0| 946| 12-19-16 (1.2 1’7 BROWN SILTY SAND AND
= GRAVEL saturated, 1" max. size,
95 T e f

B quartz

S GRAY SANDSTONE
R Auger Refusal 95.2'
Set HW casing at 95'

100 Used 3 7/8"roller bit to cut gray
jj ERE sandstone to 101.7' 1

Cut rock to 99'

Casing not on rock, Set casing at 96'

Cut rock to 101.7"

Void in sandstone at 99.2' and 100.1",

both voids approx .3 to .4'

Lost water 99,2

T . _ Tip of slope indicator at 101.7'

et Indicator casing installed in 10’

lengths '
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FIELD DATA FROM:
“PHILIP SPORN POWER PLANT — STABILITY ANALYSIS”

PREPARED/COMPILED BY:
THE GEOTECHNICAL ENGINEERING SECTION OF AMERICAN
ELECTRIC POWER SERVICE CORPORATION

DATED: MARCH 2009
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GEOTECHNICAL DATA COLLECTION REPORT

AEP SPORN FLY ASH AND BOTTOM ASH POND COMPLEX
NEW HAVEN, WEST VIRGINIA

HCN/TERRACON PROJECT NO. N2095019
March 3, 2009

Prepared For:

AMERICAN ELECTRIC POWER

Prepared by:
H.C. NUTTING

A Terracon Company
Charleston, West Virginia
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_@ H. C. NUTTING | ()

March 3, 2009
HCN/Terracon Project No. N2095019

Mr. Tim Howdyshell
American Electric Power

1 Riverside Plaza — 22M Floor
Columbus, OH 432156

Re: Geotechnical Data Collection Report
__AEP Sporn Fly Ash and Bottom Ash Pond- Complex

New Haven; West Virginia

Dear Mr. Howdyshell:

aTlerracan company

912 Morris Street
Charleston, West Virginia 25301
304-344-0821 Fax:304-342-4711

—H--C--Nutting-Company- (HEN);-a-Terracon-company- s pleased-to.present-our-geotechnicaldata— —————--

collection report for the geotechnical services associated with the maintenance of the American

Electric Power (AEP) Sporn Fly Ash and Bottom Ash Pond Complex in New Haven, West

S’

Virginia. This work was performed in general accordance with our proposal dated February 9,

2009 and AEP Letter of Authorization dated February 10, 2009.

' SCOPEOFWORK

HCN'’s scope of work for this project included performing a total of five (5) test bonngs
installation of observation wells at all 5 boring locations, inspection of drilling activities,
preparation of boring logs based on visual classification, and preparation of this report.

FIELD EXPLORATION

Test Borings

A total of five (5) Standard Penetration Test (SPT) borings were drilled for this project. The test
borings were selected and staked in. the fi eld by AEP and HCN personnel and later surveyed in

the field by AEP surveyor (to be provuded)

DELIVERING SUCCESS FOR CLIENTS AND EMPLOYEES SINCE 1965 ,)

MORE THAN 95 OFFICES NATIONWIDE
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AEP Sporn Fly Ash and Bottom Ash Pond Complex : » : H. C. NUTTING
HCNITerracon Project No.-N2095019 A Tlerracon
Company

The test borings were performed utilizing a drill rig mounted on an All-Terrain Vehicle. The field
operations were performed between February 16, 2009 through February 23, 2009. Boreholes
were advanced and stabilized using hollow-stem augers. The drilling activities were performed
under the supervision of HCN personnel.

Sampling was accomplished using the Standard Penetration Test (ASTM D 1586) and Shelby
tube (ASTM D 1587) methods. Split-spoon samples were obtained at 2.5 ft. intervals.  Shelby
tube samples were collected at within cohesive soils. The borings were completed at depths of
50 feet below the existing ground surface. : '

After completion of drilling activities, all of the five test borings were converted into observation
wells. All wells were constructed from 1.92-inch OD (1.5-inch ID) threaded PVC with #10 slot
screen and 5-foot solid PVC section at the top. The PVC casing was constructed to just below
the existing ground surface and protected with a “Global HRB 141412-F H20” locking steel
protective cover. The well pad was then constructed around the observation well with
approximate dimensions of 3 feet by 3 feet and a minimum of 8 inch thickness.

Each well was developed using a surge block and evacuated until the discharge water

stabilized. All development data and estimated purge volumes were recorded and are shown
on the attached well development logs.

On the following table we have indicated the beginning and ending depths of the screening
sections.

Observation Well Screen Depths

Boring Screening Section
Beginning Ending Depth
Depth (feet) (feet)
PZ-09-01 6 50.3
PZ-09-02 55 35
PZ-09-03 6 50.4
PZ-09-04 55 49.8
PZ-09-05 52 50.2

The observation well logs are included with this report.
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AEP Sporn Fly Ash and Bottom Ash Pond Complex H. C. NUTTING
HCNITerracon Project No. N2095019 - allerracon Company

CLOSING

We app?eciate the opportunity of working with 'you on this project. Please contact us |

concerning any questions that may arise during review of the report, or if you require additional
information as you proceed into the final design and construction stage of this project.

Thank you for your consideration.

Réspectfully submitted,

H. C. NUTTING COMPANY
Lo pm— eSS R, e
e - SR U e
Lewis E. Eplin _ - FhegT 0 %z Yogesh S. Rege, P.E. -
StaffGeologist . 8608 i = DepartmentManager .
' 2 1 oyateOF. ;.. & Geotechnical Services
‘:;f'.’?g’;_é%:‘ - . \‘z'"éil.l:‘s ‘ '
O T R N
O SsopaL S
RUTITTN
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APPENDIX

FIGURE 1: BORING LOCATION DIAGRAM
LoG OF TEST BORINGS
WELL DEVELOPMENT LOGS
OBSERVATION WELL LOGS
. - GENERAL NOTES
-UNIFIED SOIL CLASSIFICATION SYSTEM
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. LOG OF BORING NO. PZ-09-01 Page 1 of 2
CLIENT
i American Electric Power
SITE Philip Sporn Power Plant PROJECT
_ New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
Boring Location: 721043.509, 1735345.011 SAMPLES TESTS
1) 3 £ . nZ
S DESCRIPTION |2 Xloe] o 5 |2z
o # S ile=~| ElE YT}
T o O W S| Zzw |xeim |2 zZ=
2 B8] 2 g8 |es |t | o
] <
6 | Approx. Surface Elev.: 600.817 ft 8 (32| |8|%= 28|58 55
ASPHALT 8005 —
FILL, stabilized and compacted bottom / S0 —SM}| 1 |SS| 18| 24
ash —
FILL, silty sand with bottom ash, trace -
gravel, gray, medium dense, dry to moist Jsml 2 Issi 18 17
-~ Geogrid observed at 4' 57
—sM| 3 |SS[ 18] 16
o
8.5 592.5 _
ElLL., siity sand with bottom ash, gray to —SM| 4 |SS| 18| 14
Qark gray, medium dense, moist 10—
12 _ 589 ~SM[ 5 [SS| 18| 12
FILL, silty sand with gravel, light brown,
14 medium dense, moist 587 - _
. -IcL 9000
FILL, lean clay with sand, light brown, — CL| & |SS|12] 16
stiff, moist .o 16—
—CL| 7 |SS{12 ] 10 4000*
18.5 N ¥ 582.5 ]
FlLL, silty sand with gravel, dark brown, - —8M| 8 [SS| 18| 14
2 loose, moist : 20—
8 21 580 - :
5 FILL, bottom ash with coal fragments, - 9 |SS| 18} 18
g black, medium dense, wet -
8 235 577.5 .
g LEAN CLAY with SAND light brown, stiff, CL|{ 10 |SS] 18| 19 7000*
2 moist 25—
3.‘; | A
8 —CL[ 11 |ST| 24 800 psi/24
g i sec
Y 25 . 572.5
2| SANDY LEAN CLAY, brown to gray, stiff, —CL| 12 |8S| 18| 20 7000*
e moist 30—
g —
8 JeL| 73 [Ss[ 18 | 16 6500"
E .
2 Continued Next Page
§, | The stratification lines represent the approximate boundary lines *“Calibrated Hand Penetrometer
‘8 befween soit and rock types: in-situ, the transition may be gradual. **CME 140H SPT automatic hammer
) gﬁ WATER LEVEL OBSERVATIONS, ft ~ | BORING STARTED 2-20-09
g WL [V 21, wbD [¥ 18.1. aLiam | P | BORING COMPLETED 2-21-09
gl WL [¥ 18 48 hr [¥ o Err acon RIG  Track|FOREMAN
éLWE : , LOGGED LE [JOB# N2095019)
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LOG OF BORING NO. PZ-09-01 Page20f2 | (- )
CLIENT ' ’ i
: American Electric Power : R At
SITE Philip Sporn Power Plant PROJECT
. New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
: SAMPLES - ._TESTS
[0 "OJ £ o | Qg
9 DESCRIPTION e O S R - P
8} = E o % ¥ E ClEe Th
& £ [0 d Qlialxd|Z | 22
a E(gl2lwtg |, = |uE 2 Qu
- % 18131218 |ES|56|&s| 2B
: o & 18 2|rla|oa|z0|cd| 50
% - SANDY LEAN CLAY brown to gray, stiff, : - ’ _
_ / moist : Zfer[14 [ss| 8| 18 6500*
% : 35— : -
: / —CL] 15 {SS| 18"} 10 4500*
. / 3 _
% ’ : JcL[ 16 |sS| 18| 18 2000*
/ 40—
% —cL| 17 |ss|-18f 14.| - |- 3500*
/ JcL]18|ss| 18| 18 ’ 5000 -
/ . bt F .
Nai ssal  JCL[19 [SS[ 18| 13 3000 - )
R CLAYEY SAND, brown, dense, very m0|st. ~ RIS | -
fine grained sand )
g . - 4
rsg | - with gravel at 49' o ; 551 1|SC| 20 |S8| 18 47
BORING COMPLETED %0
Zi
8
3
(74
w
&l
o
s
8
2
2
I
2
3
E
2
the stratification fines representthe approximate boundary lines . o ) *Calibrated Hand Penetrometer
between soll and rock types: in-situ, the transition may be gmduai *CME . 140H SPT automatic hammer
g‘ WATER LEVEL OBSERVATIONS, ft ' BORING STARTED " 220-09]
(g WL [¥ 21 woff1s1  4nr| ™} L BORING COMPLETED 22100
g] WL ¥ 18 48 hr ¥ Erracun RIG Track | FOREMAN o
éLWL : . L , LOGGED LE|JOB# N2095019]
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LOG OF BORING NO. PZ-09-02 Page 1 of 2
CLIENT :
Arerican Electric Power
SITE Philip Sporn Power Plant PROJECT
New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
Boring Location; 720306.293, 1735648.836 SAMPLES TESTS
Q o} £ o | o0&
9 DESCRIPTION | a X1 o« S| | 2=
2 2 Sl 1B ElE |6
T © | o u > |zo|xi@|Z zZZ
0. = | 0 |w}l O 2 W |2 Oiii
& b 1213|298 |68 |28|xs | 2K
©_| Approx. Surface Elev.: 601.345 ft a |[S|Z|Fje|%a|Z0|68]| 5h
ASPHALT, ——60Y — L '
FILL, stabilized and compacted bottom 509.5 ] 1 18sl 121 52
—\ash P ]
FILL, silty sand with bottom ash and —
gravel, dark gray to brown, very dense, JIsm| 2 Issf181 65
moist ‘ s
7 5045 - SM| 3 Issj 18 | 51
FILL, silty sand with gravel, light brown,
dense, moist —
—SM{ 4 [SS| 18| 36
10—
—|SM| 5 |SS| 18| 47
—SM| 6 [SS| 18| 45
- 15
16 . v 5855 .
FILL, silty sand, light brown, very dense, —SM| 7 |SS}| 18| 37 9000*
dry to moist, fine grained ]
—SM| 8 [ST} 12 1000
2 20—
S - h 4 -
5 N —J{sM| 9 (ss| 18| 33 9000*
2
8 235 578 7]
E FILL, silty sand, light brown, dense, moist, —{SM| 10 |SS| 18 | 38
= fine grained 25—
ER 26 ' g 5755 ]
i FILL, bottom ash with coal fragments, — 11 {SS| 18 | 21
g blapk, medium dense, wet : 7]
g 285 : - 573 ]
z LEAN CLAY, trace to with sand, gray to —CL| 12 |SS| 18| 16 8000™ | -
§ light brown, very stiff to stiff, moist 30—
2 - Trace organics (roots) at 28.5 - 29' —]
3 JcL]13[sT| 24 1200
E / = psif30 sec
= | Continued Next Page
8 The stralification lines represent the approximate boundary lines : *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the fransition may be gradual. ) - **CME 140H SPT automatic harmer
o] WATER LEVEL OBSERVATIONS, ft- : BORING STARTED 2-19-09
% WL [¥ 26 “wol[¥ 16 240r] ™Y BORING COMPLETED 2-20-09
g WL [¥211  72nr[¥ . Erracnn RIG Track | FOREMAN
ﬁb\ff. I LOGGED LE|JOB# N2095019)
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4 i i : i 1
LOG OF BORING NO. PZ-09-02 page2or2 | | )
CLIENT o
American Electric Power : e e
SITE Philip Sporn Power Plant PROJECT
: NewHaven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
SAMPLES < _TESTS
© o e @
0 £ e as
S DESCRIPTION |2 1 el s |25
o . € | 5| Fles| EIE T o
T £ || uw S|z |lcuwlZ Zz
[ E |lol@|wl|ld ‘s | By = OE
® 5 1312|e|la |50 |28 |es| 28
| & . . : . 8 |82l ba|z0|c8| 5w
Y% LEAN CLAY, trace to with sand, gray to ' —
/ ||ght brown, very stiff to Sﬁff, mo_ist ' JcLi 14 Issl 18 34 8000*
/ ' | 35—
% [cL|15(S8[ 12 | 19 3000
% ' : dertisiss(s a7 | | [8000%|
/ 40 -
% TeL[i7 [Ss[ 18 | 24 7000
| - , 4
// “[CC[18 [SS| 18 | 23 R
/. 45— —
% JcL| 19 [s5] 18 | 12 2500 .
% . ) . - . : . —{CcL| 20 |SS| 18 |. 13 - | 3000™ -
2 , 5515) 5] S R
BORING COMPLETED
g
s
8
g
3
['4
=
&
i
5
8
2
e
e
2
3
3
&1 The stratification lines represent the approximate boundary fines o .7 *Calibrated Hand Penetrometer
8 between soil and rock types: in-situ, the fransition may be gradual. . L **CME 140H SPT automalic hammer
2] WATER LEVEL OBSERVATIONS, ft ' ' BORING STARTED 2-19-09
| WL ¥ 26 wpl¥16  :24hr| R BORING COMPLETED -~ 2-20-09 )
g WL [¥211  72tef¥ -1 R Erracun RIG Track |FOREMAN N
| AL . . JLOGGED LE {JOB# N2095019
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| LOG OF BORING NO. PZ-09-03 Page 1 of 2
CLIENT .
American Electric Power . :
SITE Philip Sporn Power Plant PROJECT -
- New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
Boring Location: 718396.378, 1736131.654 SAMPLES TESTS
o a3 £ e |02
9 DESCRIPTION |e N A 0 - e
o £ 2| o El.Si Bl | £G
T r || w S | Zo |le@!Z zZ>
o = n|lQ{iw| O T2 JWE |2 [o311]
& - 5 93| 8|8S|58 ks 2K
G | Approx. Surface Elev.: 596.521 ft 6 |3zl |aE|Z0|cd]| 56
FILL, silty sand with gravel, yellowish — .
brown to dark brown, medium dense to sml 1 Issl 14 | 30
dense, moist, fine to coarse grained sand, -
rounded gravel —
—SM} 2 |SS| 18| 29
5 —
—8M| 3 |SS| 18| 45
—{SM| 4 |SS| 14| 70
10
X311 585.5 — )
FILL, siity sand with gravel, yellowish —ISM| 5 |SS| 18| 22
brown to dark brown, medium dense, .
135 Moist, fine to coarse grained sand, rounded 583 ~
gravel _ / —|CL| 6 [SS} 18| 8
FILL, sandy lean clay, light brown to gray, =
medium stiff, very moist, fine grained sand 15
v —CL| 7 |ST|21.5 800 psi/30
B = sec
18 578.8] |
FILL, lean clay with sand, brown and gray -
mottled, very stiff, moist, fine grained sand ] CLi 8 |SS1 18] 20 9000*
3 20
; —{CL}| 9 [SS| 18| 24 9000*
8 _
Z|
OEXRX423.5 Y s
& FILL, coal and bottom ash, black, medium —SM| 10 |SSt{ 10| 15
= dense, wet, sand to gravel size particles 25— .
o |
[T
i —sm| 11[ss[ 14| 12
g _
8 285 ) 568
Z FILL, coal and bottom ash, black to dark —SM} 12 |SS] 18 | 4
b= gray, loose, wet, fine sand to silt size 30—
7] 31 particles with gravel size coal fragments 565.5 —
8 —SsM| 13 |ss| 18| ®
E _
g . ] Continued Next Page
§ “The stratification lines represent the approximate boundary lines . *Calibrated Hand Penefrometer
"o between soil and rock types: in-situ, the transition may be gradual. -**CME 140H SPT automatic hammer §
: g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-17-09
gWL¥23 wpf¥tes  2aie| "R | BORING COMPLETED 2-18-09
gl WL [T v ' Err acnn RIG Track { FOREMAN .
« .
7 U LOGGED LE|JOB# N2095019)

AEPSPP003364




)

; LOG OF BORING NO. PZ-09-03 _pagezorz | )
CLIENT ' ‘ - -
i American Electric Power e e e
SITE Philip Sporn Power Plant PROJECT i
- New Haven, West Virginia - Sporn Fly Ash and Bottom Ash Pond Complex
SAMPLES ' TESTS
o 6‘ £ o | ng
9 DESCRIPTION |2 A ERE T
o &= 5 e o] P~ E [t EB
I £ |©]| u > | ze |xi |2 zZ>
5 Elalg|el8 s |EEl2, | 88
é %8:“‘8'&9<0E‘52P—:
[} o:zﬁn:‘mm;eoq,:‘m
FILL, coal and bottom ash, blackto dark — . g - | -
gray, loose to very loose, wet, fine sand to Jdsml 14 1ssl 12| 5
_ silt size particles —
L 35—
~|SM| 15 {SS{ 18 | 4
]SM 16 |SS| 18| 3
40—
—SM| 17 |SS| 6 4
435 ' e . 553 i B o
SANDY LFAN CLAY, dark gray; stiffto ™~~~ - JcLiig|ss| 18| 9 ' 500 [ T
very soft, mois’; to wet, fine grained sand 45—] : . - - :
JoL| g [ST| 22 _ ' 800 psil15 .
| ‘ i : : - . sec
/ . ) . —{CL| 20 |SS| 18 [W.H. 500*
0 : : : 5465 5o :
. BORING.COMPLETED
b
=
N
8
Z
3
g
B
&
"
3
8
2
8
I
2
3
E
8
a1 The stratification hnesrepresenttheapproxnmate boundary lines . . *Calibrated Hand Penefrometer
3 between soll and rock types: in-situ, the transition may be gradual. _ **CME 140H SPT automatic hammer
2] WATERLEVEL OBSERVATIONS, ft ~ : BORING STARTED . 2-17-09{
gHwil¥s wp[f1e8 24| ™} - I BORING COMPLETED 2-18:00] )
gl WL ¥ B ¥ . ! E rracnn RIG ‘Track |FOREMAN
B WL . S _ LOGGED LE [JOB# N2095019)
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LOG OF BORING NO. PZ-09-04 Page 1 of 2
CLIENT
American Electric Power
. SITE Philip Sporn Power Plant PROJECT
"_New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
Boring Location: 718148.27, 1736259.447 SAMPLES TESTS | 1
(U] 6' £ o | - O “g.
2 DESCRIPTION e ool BE | g2
o : € 12| Gles| Bl | &6
. T [Z B ] S| Zo |lemi2 zZ=>
Q FElal2|lw|d| 2|8 o Qi
& : % |9 % L1 B |ES 16 z sl Z x
@ | Approx. Surface Elev.: 593.692 it 6 |8|Z|F|x|s8|Z0|cd]| 5n
FILL, silty sand with gravel, gray, medium - :
dense, moist, medium to coarse grained ZIsml 1 Issli7 | 27
sand ]
590 ]
FILL, silty sand, trace grave! and clay, —{sM| 2 |ss| 18| 43
light brown, dense to medium dense, moist 5—]
—{SM| 3 |SS| 18 _ 28
585.5 -
FILL, fean clay, light brown —CL| 4 |ST| 20 800 psi/34
— sec
10
11 - 5825 .
FILL, well graded sand with gravel, light —SwW| 5 |Ss| 18 | 21
brown, medium dense, moist, coarse to fine "
grained sand, rounded gravel
v :SW 6 |SS|12 | 23
15 ]
—SW| 7 |SS| 14| 26
18.5 575 7]
FILL, silty sand with gravel, trace clay, —|SM{ 8 |SS] 18| 30
o dark brown to gray, dense, very moist, 20—]
s 21 coarse to fine grained sand, rounded gravel  g75 4 — R
K FILL, well graded gravel with sand, brown, —GW| 9 |SS| 18 35
2 dense to medium dense, wet, rounded =
g gravel V ]
g ZlGw| 10 |55 18 | 16
= 25—
g _
o e sees]  —JOW| 11 [SS[ 18] 10
2 FILL, bottom ash, gray to black, medium
N dense to very loose, wet, fine sand to silt .
g size particles 8P| 12 |SS|[ 18| 9
o —
§ 30—
§ JsP[ 13 (SS[ 18| 6
O
2 Continued Next Page
The stratification fines represent the approximate boundary lines *Calibrated Hand F!t_apetmmeter
between soll and rock types: in-situ, the fransition may be gradual. **CME 140H SPT automatic hammer
°| WATER'LEVEL OBSERVATIONS ft- BORING STARTED 2-18-09
BWL¥23 " wol¥ 145  24br] "B e ava . IBORING COMPLETED 2-19-09
g we ¥ - v 3 | Err acon RIG Track | FOREMAN
>LW'- LOGGED LE|[JOB# N2095019)
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4 g .
LOG OF BORING NO. PZ-09-04 Page2of2 | . )
CLIENT .
American Electric Power e e e e
SITE Philip Sporn Power Plant - PROJECT : »
New Haven, West Virginia Spom Fly Ash and Bottom Ash Pond Complex
. , SAMPLES _____TESTS
o 6] £ o | - ng.
] DESCRIPTION g > e S| | EE
Q € |5 | o Gles| ElE | £E8
T < | ®| u S| Zo |2 zZ>
o = wnialy!ld ‘= u.lli 2 Qi
> 51913 |el 8|58 |28|ks| 2K
[C) : . a6 |8lzle|lx|dm|Z0|lod]| 5o
5 FILL, bottom ash, gray to black, medium ) — : '
dense to very loose, wet, fine sand to silt Tsplia1ssli8 | ©
size particles —
35—
-Ispl 15 [SS| 18 | 11
. T | Tsp| 16 [SS| 18 [WOT
. . 40
X 41 : 5525 7] _
7/ LEAN CLAY, dark gray, stiff, very moist to Jecl w7 ssf18T 9
/ wet, high silt content . . _
O = - U
ZZ e[ sT| - [ 5 '( | 800 psils
s | ' b b sec.
~ e o |sS[18 | © ' v/
. / v L[ 20 [85| 18 | 10
7450 5435| o) 7] i
' : BORING COMPLETED
8
Z
3
|
&
o
(5]
&
5
8
=
g
X
2
3
=
2
& ; .
% The stratification fines represent the approximate boundary lines . *Calibrated Hand Penetrometer
8 betweeri soil and rock types: in-sily, the transition may be gradual, **CME 140H SPT automatic hammer
g' WATER LEVEL OBSERVATIONS, ft . BORING STARTED 2-18-09
g WL [¥ 23 wo[¥ 145 24hr e ssmmes |FORING COMPLETED - 219:09] )
1] N K " d § g B R
gfWL ¥ - E A Erracon RIG Track | FOREMAN
= S . . |LoGGED LE [JOB #  N2095019
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o LOG OF BORING NO. PZ-09-05 Page 1 of 2
CLIENT ’
American Electric Power .
SITE Philip Sporn Power Plant PROJECT :
New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
Boring Location: 717959.368, 1735750.984 SAMPLES TESTS
O 3 £ o a g
9 DESCRIPTION 2 S| RIE |22
Q € | S Fl:=| EBIE | b
T £ | 0| u S| Zzo |xl|E Z5
2 AHETIE R
P : B 125 |ela|kES|[=6lxs ]| 2F
G | Approx. Surface Elev.: 593.453 ft a |82 |c|&|sa|=0]|ca]| Sa
ASPHALT ) ——593 —
FILL, stabilized and compacted bottorn .
FILL, silty sand with gravel, yellowish
brown and gray, dense, dry to moist - Jsml 2 185l 18| 25
FILL, silty sand with bottom ash, trace 5]
gravel, dark brown to'black, medium dense, ]
65 moist : ' 5870 ISm| 3 |SS| 18 | 46
FILL, silty sand with gravel, trace bottom —
ash and coal, yellowish brown, dense, _
moist, fine to coarse grained sand -
9.5 Trace clay at 8.5 ’ 584 ] CLi 4 |SS| 17| 43
FILL, silty sand with gravel, brown, dense, 10— : .
L __moist-fine-to-coarse-grained-sand 5825 - ——
FILL, silty sand with bottom ash and: ] SM( & |SS| 17 | 50/5
gravel, reddish brown to black, dense to —
medium dense, moist to wet, fine to coarse ]
grained sand, cobbles present —SM| 6 [SS| 2 [50/2
v 15—
SM| 7 {SS] 18| 32
Clay seam at 17" -
—-{SM{ 8 |SS| 18| 15
2 2 4 20—
u SM| 9 [Ss[ 8| 22
8 ]
[ —
g
o —{SM| 10 |SS| 18 | 12
= 25—
GRS 96 5675
g FILL, silty sand with bottom ash, trace SM| 11 {SS} 18| 6
g gravel, dark gray to black, loose to very ]
9 loos_e, wet, fine grained sand, silt size —
g particles Ism[ 1z |Ss[18 | 8
£ ¥ 30—
& L
g —
§ Ism| 13 [ss[ 18| 3
Q .
z _ Continued Next Page
?, The stralification lines represent the approximate boundary lines *Calibrated Hand Penstrometer
g between soil and rock types: in-situ, the fransition may be gradual. **CME 140H SPT automatic hammer
g' WATER LEVEL OBSERVATIONS, ft | BORING STARTED 2-16-09
% WL [¥ 15 " wpl¥ 20 AB - BORING COMPLETED 2-16-09
EVWL Y298  20hr|¥ | err acnn RIG Track | FOREMAN
o ' LOGGED LE[JoB# N2095019)
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- LOG OF BORING NO. PZ-09-05 page2of2 | ( )
CLIENT - L
American Electric Power R e
SITE Philip Sporn Power Plant PROJECT
New Haven, West Virginia Sporn Fly Ash and Bottom Ash Pond Complex
SAMPLES TESTS
(O] 6‘ £ o | Dg
9 DESCRIPTION |2 A R R
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/% eSS -
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s 1 s8] 4o ' |
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TERRACON PROJECT N

0. _N2095019

PROJECT ___SPORN FLY ASH AND BOTFOM ASH POND COMPLEX .
" - SUMMARY ELEVATIONS
. ‘ - (FT. NGVD)
COORDINATES __721044.45 N/1735346.82 E (NAD 27)(NGVD23 WV N) ( - )
DATE INSTALLED _~02721/09 S PIEZOMETER NO. _PZ=09-01

REF. DATUM PT.:
. TOP. OF PROTECTIVE
VAULT/ GROUND SURFACE

REF. DATUM PT.

GROUND SURFACE/TOP OF PAD GRADE - 0 (600.82))
\ AN Y Y ~ 7 7 7, 7,
AR . . ~ LKL
’ DEPTH (ELEV.),
® : TP OF .
BENTONITE SeaL _ 40" (596:82)
0P OF . N
@ GRAVEL PACK _5:0' (59582)
1 GROUT SEAL I
AL CEMENT BENTONITE” -
2 BENTONITE SEAL neqronite (i :
AT RAL, BENTONITE CHIPS % N , |
SRR e R N~ 0P OF - 6.0 (594:62)
_ . : ~TSCREEN _ 00 (594:82)-
1S 0.010" SLOT N % | SCREEN =2
- T : J RN BOTIOM OF . s /sy o
- . \ - - 50.3'(550:52")
| 4 GRAVEL PACK \ \ - SCREEN ' : .
MATERAL: __ §#5 QUARTZ SAND k \ : : : )
5 BOREHOLE DIAMETER v 2' MAX.
.67 MIN. B
f 1.9 v Co
6 2" DIA PVC CASING (OD) BOTTOM OF N/
e ] :._ﬁ...,_‘.‘.."..,__.-.-. mmmme e e - e e - BLANK-SEC s A -
7 CONCRETE PAD . . q» : - T
 CONCRETE PAD 3x3'v8 THICK (MIN.) oo :
T . BOTTOM . ;
i L L GRAVEL' PACK 510 (549.82)
8 PROTECTVE STEEL H2 RATED VAULT COVER ' -
BOTTOM OF e aony
BOREHOLE 510" (549.82")
GRAVEL PACK
BELOW SCREEN
| NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE SCALE: NTS
GEOTECHNICAL ENGINEERING SECTION REVISION
CIVIL DESIGN STANDARD - OBSERVATION
' DATE WELL
APP'D. IDR. C.K. N
AMERICAN ELECTRIC POWER SERVICE CORP. CDS-04A  |SH.
AMERICAN ELECTRIC POWER GEOLOGIST/ENGINEER:
SPORN FLY ASH AND BOTTOM ASH POND, COMPLEX -
LEWIS EPLIN  * H.C. NUTTING CO.
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, TERRACON PROJECT No. _N2095018
PROJECT ___SPORN FLY. ASH AND BOTTOM ASH POND COMPLEX
’ SUMMARY ELEVATIONS
(FT. NGVD)
COORDINATES ___720305.06 N/1735649.89 £ (NAD 27)(NGVD29 WV N) -
DATE INéTALLED 02/20/09 PIEZOMETER NO. PZ-09-02
REF. DATUM PT.: REF. DATUM PT.
TOP OF PROTECTIVE
VAULT/GROUND SURFACE
GROUND SURFACE/TOP OF PAD crapE 0’ (601.35)
PO | ] es] | KRR
DEPTH (ELEV.)
® TOP OF
BENTONITE SEAL 20" (599.357)
@ TOP OF . .
GRAVEL PACK 35 (597.85)
GO— -
1 GROUT SEAL
i CEMENT BENTONITE ®
2 BENTONITE SEAL :
MATERIAL: BENTONTE CHIPS _ N N
' N 2 O O 5 5 (595.85'
3 SCREEN 0.010" SLOT § § SCREEN - ( )
' . BOTTOM OF , :
\ 35.0° (566.35")
: SCREEN -
4 CRAVEL PACK 45 quartz sanp \\ \
5 BOREHOLE DIAMETER  4» 2' MAX.
6" MIN. -
6 1.92" DIA PVC CASING (0.D) BOTIOM OF
‘ BLANK seC. N/
7 -CONCRETE PAD <1 o.qn
CONCRETE PAD  3'x3'x@” THICK (MIN) N _
GRAVEL PACK _ 360 (565.35)
8 PROTECTVE STEEL H2 RATED VAULT COVER ‘ :
BOTTOM OF . .
GROUTED 36.0' TO 50.0°
GRAVEL PACK
BELOW SCREEN
NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE SCALE: NTS
GEOTECHNICAL ENGINEERING SECTlON REVISION. A .
CIVIL DESIGN STANDARD | | OBSERVATION
APP'D. “|or. ck. |DATE _
AMERICAN ELECTRIC POWER SERVICE CORP. CDS~-04A  |SH. '
AMERICAN ELECTRIC POVIER l GEOLOGIST/ENGINEER:
Y ASH AND BOTTOM ASH POND COMPLEX WS EPUN . NUTTING CO.
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PROJECT

SPORN FLY ASH AND-BOTTOM ASH POND COMPLEX

COORDINATES

TERRACON PROJECT No. _N2095019

SUMMARY ELEVATIONS
(FT. NGVD)

DATE INSTALLED ___02/18/09

REF. DATUM PT.
TOP OF PROTECTIVE
VAULT/GROUND SURFACE

GROUND SURFACE/TOP OF PAD

718399.12'N/1736131.92 £ (NAD 27)(NGVD29 WV N)

PIEZOMETER NO. _P2-09-03 .

REF. DATUM PT.

GRADE 0" (696.52")

RRGGY

7

DEPTH (ELEV.)

TOP OfF

i

BENTONITE SEAL

TOP OF
GRAVEL PACK

4.0 (592.52")

50' (591.52")

\_.’;

1 GROUT SEAL
AT CEMENT BENTONITE ®
2 BENTONITE SEAL .
12 oo BENTONITE CHIPS \‘\\ KN .
— - NN EEEA T0POF— 5 (590.:57°)
3 SCREEN " 00" sior § \\ SCREEN ===
: N BOTIOM OF o v repm 1o
: . ; \ 50.4" (546.12")
' SCREEN
RO is v suo NEN e
5 BOREHOLE DIAMETER  o» 2" MAX.
6" MIN. - .
6 192" DA PVC CASING (0.0) I o BTIOM GF
S ) e T, 2 O e “BLANK SEC:™ N/A-
7 CONCRETE PAD 1 20 on '
DIMENSIONS: 3 ¥3X8" THICK (MIN.) SoTTon O _
- GRAVEL Pack 510" (545.52)
8 PROTECTVE STEEL H2 RATED VAULT COVER . '
O]
BOTIOM OF . ,
OOREHOLE 510" (545.52')
GRAVEL PACK

BELOW SCREEN

NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND -SURFACE SCALE: NTS
GEOTECHNICAL ENGINEERING SECTION o REVISION ' _ ‘
CIVIL DESIGN STANDARD QBSEVRE\{_'?_.HON
APP'D. C.K. I DATE g

AMERICAN ELECTRIC POWER SERVICE CORP.

CDS—04A  |SH.

"AMERICAN ELECTRIC POWER

SPORN FLY ASH AND BOTTOM ASH POND COMPLEX

GEOLOGIST/ENGlNEER
LEWIS EPLIN H.C. NUTTING CO
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TERRACON PROJECT No. _N2095019
PROJECT __SPORN FLY ASH AND BOTTOM ASH POND COMPLEX : :
) SUMMARY ELEVATIONS
& (FT. NGVD)
{ COORDINATES ___718150.72 N/1736258,64 E (NAD 27)(NGVD29 WV N) :
DATE INSTALLED 02/19/08 - PIEZOMETER NO. PZ~09-04
REF. DATUM' PT.: REF. DATUM PT.
TOP OF PROTECTIVE
VAULT/GROUND SURFACE
GROUND SURFACE/TOP OF PAD GRADE 0" (593.69)
O sl [ KR
' ' DEPTH (ELEV.)
®
TOP OF , .
BENTONITE SEAL 35 (590.19)
® TP OF . .
GRAVEL PACK _4.5° (589.19)
O— -
1 GROUT SEAL _
VATERIAL: CEMENT BENTONITE ©
2 BENTONITE SEAL
MATERIAL: BENTONITE CHIPS \
\ \@{ T O 55 (588.19")
3 §,CZ'§EEN 0.010" SLOT \ \ SCREEN 55" (588,
BOTTOM OF . ,
4 GRAVEL PACK , \ \ SCREEN _49.8" (543.89")
MATERIAL: #5 QUARTZ SAND N \\
5 BOREHOLE DIAMETER  » 2' MAX.
6" MIN. .
6 _1.92" DA, PVC CASING (0..) ——
BLANK SEC. /!
7 CONCRETE PAD vt po
DIMENSIONS: 3'x3'x8" THICK (MIN.) o o
GRAVEL PACK _ 910" (542.69)
8 PROTECTIVE STEEL H2 RATED VAULT COVER
® BOTIOM OF , .
BOREHOLE 51.0 (542.69)
GRAVEL PACK
BELOW SCREEN
NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE SCALE: NTS
GEOTECHNICAL ENGINEERING SECTION REVISION
CIVIL DESIGN STANDARD OBSERVATION
BATE -WELL
APP’D. , . |DR. C.K. |
AMERICAN ELECTRIC POWER SERVICE CORP. CDS-04A  |SH.

AMERICAN ELECTRIC POWER
SPORN FLY ASH AND BOTTOM ASH POND COMPLEX

GEOLOGIST/ENGINEER:

LEWIS EPLIN

H.C. NUTTING CO.
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PROJECT SPOkN FLY ASH AND BOTTOM ASH POND COMPLEX

717961.56 N/1735749.39 £ (NAD 27)(NGVD29 WV N)

COORDINATES

DATE INSTALLED __"02/17/09

REF. DATUM PT.:
TOP OF PROTECTIVE
VAULT/GROUND SURFACE

GROUND SURFACE/TOP OF PAD

TERRACON PROJECT No. _N2095019
SUMMARY ELEVATIONS
(FT. NGVD)

PIEZOMETER NO. _P2709-05

REF. DATUM PT.

cRapg 0’ (59345)

B - CLLGY
’ DEPTH (ELEV.)
TOP OF . .
BENTONITE SEAL _3:2 (590.257)
: TOP OF . .
® GRAVEL Pack _42 (589.25)
] i - .
1 GROUT SEAL
ATERAL CEMENT BENTONITE ©
2 BENTONITE SEAL A N ,
MATERIAL: BENTONITE_CHIPS \\\ N SR »
- y) TOP_Q _
: - N 20— 50" (588:25') - -
3 .g&REt::EN 0.010" SLOT - § ] % : SCREEN _2-2 { )_-_ :
) : ’ BOTTOM OF . W
4 GRAVEL PACK 4o qUaRT: \ _ \ scRen 502 (543.25) )
MATERIAL: #5_QUARTZ SAND N AN '
5 BOREHOLE DAMETER  » ’ ' MAX.
6" MIN : -
- 6 | 1.92" DA PVC_CASING (0.0.) ‘ I oorou o
e e e Bl BUANK SEC.-- N/A —_—
7 CONCRETE PAD vzt an
DIMENSIONS: .3 *X3'x8" THICK (MIN.) gonm "
T ' GRAVEL pack 510" (542.45)
8 PROTECTIVE STEEL H2 RATED VAULT COVER
BOTIOM OF . .
BOREHOLE _ 510" (542.45")
GRAVEL PACK
BELOW SCREEN
NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE - " SCALE: NTS
GEOTECHNICAL ENGINEERING SECTION REVISION . T
CIVIL DESIGN STANDARD OBSEVRE\;_?_T'ON-
APP'D. . lor. C.K. DATE oy
AMERICAN ELECTRIC POWER SERVICE CORP. CDS—-04A  |SH.. - . -

AMERICAN ELECTRIC POWE )
SPORN FLY ASH AND BOTTOM ASH POND COMPLEX

GEOLOGIST/ENGINEER:
LEWIS EPLIN H.C. NUTTING CO.
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GENERAL NOTES

DRILLING & SAMPLING SYMBOLS: _
] SS: Split Spoon - 1-%/g" 1.D., 2" O.D., unless otherwise noted HS: Hollow Stem Auger
ST: Thin-Walled Tube - 2" O.D., unless otherwise noted PA: Power Auger
RS: Ring Sampler - 2.42" 1.D., 3" 0.D,, unless otherwise noted HA: Hand Auger
DB: Diamond Bit Coring - 4", N, B - RB: Rock Bit
BS: Bulk Sample or Auger Sample WB: Wash Boring or Mud Rotary

The ‘number of blows required to advance a standard 2Z-inch O.D. split-spoon sampler (SS) the last 12 inches of the total 18-inch
penetration with a 140-pound hammer falling 30 inches is considered the “Standard Penetration” or “N-value".

WATER LEVEL MEASUREMENT SYMBOLS:

WL Water Level WS: While Sampling N/E: Not Encountered
WCI: Wet Cave in WD: While Drilling

DCI: Dry Cave in BCR: Before Casing Removal

AB: After Boring " ACR:  After Casing Removal

Water levels indicated on the boring logs are the levels measured in the borings at the times indicated. Groundwater levels at other
imes and other locations across the site could vary. In pervious soils, the indicated levels may reflect the location of groundwater. In
low permeability soils, the accurate determination of grolindwater levels may not be possible with only short-term observations.

DESCRIPTIVE SOIL CLASSIFICATION: Soil classification is based on the Unified Classification System. Coarse Grained Soils have
more than 50% of their dry weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine
Grained Soils have less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic,
and silts-if they-are-slightly-plastic-or- non-plastic:—Major-constituents- may- be—added-as»modiﬁers-and-minor~constituents~may-be-added—-
according fo the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the basis of their
in-place refative density and fine-grained,soils on the basis of their consistency.

CONSISTENCY OF FINE-GRAINED SblLS RELATIVE:DENSITY OF COARSE-GRAINED SOILS
) Standard : )
Unconfined Penetration or Standard Penetration .
Compressive N-value (SS) or N-value (SS) .
Strength, Qu, psf Blows/Ft. Consistency Blows/Ft. Relative Density
<500 0-1 Very Soft 0-3 Very Loose
500 ~ 1,000 2:4 © Soft 4-9 : Loose
1,000 - 2,000 4-8 Medium Stiff 10-29 Medium Dense,
2,000 ~ 4,000 8-15 Stiff 30-49 : * Dense
4,000 — 8,000 15-30 Very Stiff > 50 Very Dense
8,000+ >30 Hard
RELATIVE PROPORTIONS OF SAND AND GRAVEL GRAIN SIZE TERMINOLOGY
RELATIVE FROFORTIONS OF SAND AND GRAVEL )
Descriptive Term(s) of other Percent of Major Component Particle Size
constifuents Dry Weight ~ of Sample :
Trace <15 Boulders Over 12 in. (300mm)
With 15-29 Cobbles - 12in. to 3 in. (300mm to 75 mm)
Modifier >30 Gravel 3iin. to #4 sieve (75mm to 4.75 mm)
' Sand #4 10 #200 sieve (4.75mm to 0.075mm)
RELATIVE PROPORTIONS OF FINES Silt or Clay Passing #200 Sieve (0.075mm)
Descriptive Term(s) of other Percent of PLASTICITY DESCRIPTION
constituents Dry Weight : : .
Term Plasticity Index
Trace <5 Non-plastic 0
With 5-12 ) Low 1-10
- Modifiers >12 Medium 11-30
o High >30

Tlerracon

AEPSPP003380



UNIFIED SOIL CLASSIFICATION SYSTEM

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests*

Soil Classification

Group_: e wys e
Symbol Group Name®
Coarse Grained Soils Gravels - . Clean Gravels Cuz4and1<Ccs3f GW  Well-graded gravel®
More than 50% of coarse  Less than 5% fines® " y F
More than 50% retained fraction retained on Cu <4 and/or 1'> Cc>3 GP . Poorly graded gravef
on No. 200 sieve " No. 4 sieve” - Gravels with Fines More Fines classify as ML or MH ‘GM - Silty gravelt® "
C
than 12% fines Fines classify as CL or CH GC  Clayey gravel®"
. Sands Clean Sands Cux6and1sCc<3*f SW  Well-graded sand'
50% or more of coarse Less than 5% fines® " !
fraction passes P Cu<6.andfor1>Cc>3% SP Poorly graded sand
No. 4 sieve Sands with Fines Fines classify as ML or MH SM  Silty sand®™
D
More than 1_2% fines Fines Classify as CL or CH SC  Clayey sand®*
Fine-Grained Soils Silts and Clays inorganic PI>7 and plots on or above “A” line’ cL Leahclay<*™
fq%éz%:) rg;)er\?epasses the Liquid limit less-than 50 Pl <4 or plots below “A" line’ - ML - Sit<es
i iquid limit - oven dried Organic clay****
organic . Liqui mt oven clne 0.75 oL . 'g_ 'y(
Liquid limit - not dried Organic silt™ "
Eills dand Clays inorganlc P plots on or above “A” line CH  Fatclay**¥
: . iquid limit-50 or . . ——
oo HeudimitSOormore - - . Plplisbelow A’ line ___MH__Elaslic Silt*
i o - . : “Liquid imit - oven dried . © - Organic clay<#*
organic Liquid timit - oven drie <075 oH rg . lay**
Liquid limit - not dried . Organlc siité+#e
PT Peat

Highly organic soils

Primarily organlé matter, dark in color, and organic odor

' "lff nes are orgamc add Wil organic cfines"tor grc‘Jup name.
'If soil contains 2 15% gravel add *with gravel' to group name .
_1If Atiérberg limits plot in shaded area, soilis a CL-ML, sity clay: Ay
Kif soll contains 15 to 29% plus-No. 200, add 'wnlh sand”. or *with S
gravel,” whichever is predominant. .
L if soll contains > 30% plus No. 200 predominantly sand, add
“sandy” to group name.
if soll contains > 30% plus No, 200, predomlnantly gravel add
“gravelly” to group name:.-. -~ . .
NP> 4 and plots on or above "A” line.
%P1 < 4 or plots below “A” line.
P P1 plots on or above “A” line. .
2P| plots below “A” ling.

"Based on the matenal passing the 3-in. (75-mm) sieve

®If fietd sample contained cobbles or boulders, or both, add 'wlth cobbles
or boulders, or both” to group name.

CGravels with 5 to 12% fines require dual symbols: GW-GM well—graded
gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

©sands with § to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly gfaded
sand with slll SP-SC, poorly graded sand with clay

2
£Cus DegDyo. Co= —otl—
.. D1o'x Deo

Fif soil contains > 15% sand, add “with sand" to group name.

®If fines classify aé CL-ML, use dual symbol GC-GM, or SC-SM.

60 7 ey 7 5 s
For claseification efllne~grained ~ ,
solls and fine-grained fraction e iy
. go ot coarse-grained sails - \><x 14 s <
PN Equation of “A” ~line \3 .1V
a Horizonlal at Pl=4 to LL=35.5.
% then 1=0.73 (LL-20) ,f Q*zxw o NUN W S
a Equalion of " - fine - ¢
2 | vedeaaussorer,/ | & /
E' g0 [~ then Pl=0.0 (LL-8) p 7~ <
(é' |: I / ”/ éov /
- ° b
A o
- MH or OH _
© el R
KA
4
a ! it
0 10 1BMH 20 & 50 ¢ 70 s % w0 i
LIQUID LIMIT (L) S

" Terracon.

Form 111—6/98

AEPSPP003381




FIELD DATA COLLECTED BY:
GEO/ENVIRONMENTAL ASSOCIATES, INC.

DATED: DECEMBER 2009 & JANUARY 2010
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— Boring No. _GA-1A
\ Geo'Environmental Associates, Inc. | pace 1 OF 2
gc

PROJECT: AEP Philip Sporn PROJECT NO: 09-387

Start Date: 12-10-09 Drilling Contractor: Horn and Associates

Finish Date: 12-10-09 Driller: Tom Leininger

Logged By: Seth Frank Helper: Robert, George

Location: FAP — East Dike section K-K Drill Type: Diedrich D120 Truck Mounted
Ground Elevation: 619.13° NGVD29 ‘AEP Contacts: Mark King and Ginger MacKnight
Notes: woven fabric approx 0.5 bgs Thickness of Soil:

NAD?27 Coordinates Provided by AEP Depth Drilled In Rock:

N 719696.84 E 1736037.33 Total Depth of Boring: 69.0°

—————_'__——'_—_—1
DEPTH (FEET) SAMPLE NOS.,
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY

2.0 2.5 S-1/04 Sand, gravel, brown, very dense, damp 50/0.5°

4.0 4.6 S-2/0.5° Sand, gravel, brown, very dense, damp 35-50/0.1°

6.5 7.0 S-3/04° Sand, gravel, brown, very dense, damp 50/0.5°

9.0 10.5 S-4/04° Sand, gravel, brown, very dense, damp 33-37-31

1.5 13.0 S-5/1.4 Sand, gravel, brown, very dense, damp 35-36-29

14.0 14.5 S-6/04° Sand, gravel, brown, very dense, damp 50/0.5°

16.5 18.0 S-7/1.5° Sand, clay, brown, medium dense, damp 17-17-13

19.0 20.5 S-8/1.5° Sand, clay, brown, medium dense, damp 20-12-11

20.5 22.0 S9/13 Sand, clay, brown, medium dense, damp 11-14-15

22.0 23.5 S-10/1.5° 0 -1.1° Sand, clay, brown / 1.1-1.5” Bottom Ash, sand, black, 23-26-20
dense, damp

23.5 25.0 S-11/1.5° Sand, bottom ash streaks, clay, brown streaked black, dense, 17-20-17
damp

25.0 26.5 S-12/1.5° Bottom Ash, fly ash, grey-black, dense, moist (approximate 17-16-16
start of fly ash)
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} GegEnvironmental Associates, Inc. ‘,
Project Name/ Job Number: 09-387

Boring Log No.: GA-1A
Page 2 of 2
DEPTH (FEET) SAMPLE NO.,
SAMPLE BLOW COUNTS
INTERVAL & SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO SPLIT SPOON
RECOVERY
26.5 27.2 ST-1/0.7 Fly Ash, bottom ash, grayish black, wet WI/L » 27’ bgs
28.5 31.0 ST-2/72.66° Fly Ash, gray, wet
31.0 325 S-13/1.5° Fly Ash, gray, loose, wet 3-2-3
325 35.0 ST-3/2.50° Fly Ash, gray, wet
35.0 36.5 S-14/1.5° Fly Ash, gray, loose wet 3-3-3
36.5 39.0 ST-4/2.60° Fly Ash, gray, wet
39.0 40.5 S-15/1.5 Fly Ash, gray, loose, wet 2-3-2
40.5 43.0 ST-5/2.55° Fly Ash, gray, wet
43.0 44.5 S-16/1.5° Fly Ash, gray, loose, wet 1-3-3
44.5 47.0 -ST-6/2.55 Fly Ash, gray, wet
47.0 48.5 S-17/1.5° Fly Ash, gray, loose, wet 5-4-4
48.5 51.0 ST-7/2.41° Fly Ash, gray, wet
51.0 52.5 S-18/1.5° Fly Ash, gray, loose, wet 7-2-4
52.5 55.0 ST-8/2.55° Fly Ash, gray, wet
55.0 56.5 S-19/1.5° Fly Ash, gray, loose, wet 1-3-4
56.5 59.0 ST-9/2.37 Fly Ash, gray, wet
59.0 60.5 S-20/1.5° 0-1.0° Fly Ash, clay, gray 1.0-1.5’ Clay, silt, brown, stiff, wet 3-4-8
(approximate end of fly ash)
60.5 63.0 ST-10/2.49° Clay, silt, brown
69.0 70.5 S-21/1.5° Silt, clay, brown, very stiff, moist-wet 6-8-8
Set Inclinometer at ~ 69° bgs. Back fill with grout mix: approx 1
unit pce, 1 unit bentonite, 6.25 units water by weight.
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'l (regEnvironmental Associates, Inc. ‘I

Boring No.

GA-1B

of 1

Page 1

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date: 12-11-09

Drilling Contractor: Horn and Associates

Finish Date: 12-14-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: FAP — East Dike section K-K

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 619.04° NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: woven fabric approx 0.5’ bgs

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 719704.38 E 1736031.96

Total Depth of Boring: 69.0°

e ——————————————————————
—_—

DEPTH (FEET) SAMPLE NOS.,
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY
9.0 10.5 S-1/1.2° Sand, gravel, brown, very dense, damp 32-37-35
19.0 20.5 S-2/1.5° Sand, clay, brown — mottled black, medium dense, damp 12-7-9
29.0 30.5 S-3/1.5° Fly Ash, gray, loose, wet 5-4-5
39.0 40.5 S-4/1.5° Fly Ash, gray, very loose, wet 0-1-0
49.0 50.5 S-5/1.5° Fly Ash, gray, loose, wet 2-3-5
59.0 60.5 S-6/1.5 0-1.0 Fly Ash, gray, very loose, wet 0-0-3
1.0-1.5 Clay, silty, brown, soft, damp-moist
69.0 70.5 S-7/1.5° Clay, silty, brown, very stiff, damp-moist 9-10-10
Set Inclinometer at ~ 69° bgs. Back fill with grout mix: approx 1
unit pce, 1 unit bentonite, 6.25 units water by weight.
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!' GegEnvironmental Associates, Inc. ‘I Page 1

Boring No.

GA-1C

of 1

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date: 12-16-09

Drilling Contractor: Horn and Associates

Finish Date: 12-16-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: FAP — East Dike section K-K

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 619.03°> NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: woven fabric approx 0.5’ bgs

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 719712.67 E 1736026.24

Total Depth of Boring: 79.0°

| oeers gueny | samerewos. | 0 | ]
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY
9.0 10.5 S-1/14 Sand, gravel, brown, very dense, damp 29-30-31
19.0 20.5 S-2/1.5° Sand, clay, brown streaked black, medium dense, damp-moist 9-11-7
29.0 30.5 S-3/1.5° Fly Ash, grayish black, medium dense, wet 9-8-7
35.0 Vain Shear | 30 lb-ft / 60° 10 Ib-ft / 360°
39.0 41.5 ST-1/0.98 Fly Ash, grey, wet
42.5 Vane Shear 2 100 [b-ft /90° 60 Ib-fi / 360°
50.0° Vane Shear 3 40 Ib-ft / 60° 20 Ib-ft / 360°
59.0 60.5 S-4/1.5° Fly Ash, clay, organic material, silty, brownish black, soft, 1-1-3
moist-wet
69.0 71.5 ST-2/2.58 Clay, silty, sandy, brown, moist-wet
79.0 80.5 S-5/1.5 Clay, silty, brown, stiff, wet 5-8-7 1.751tsf
Qet Inclinnamater at o2 7Q° hae Racl fill urith arant mive annrav 1
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" GeoEnvironmental Associates, Inc. ',

Page 1

Boring No. _ GA-1D

of 2

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date: 12-16-09

Drilling Contractor: Horn and Associates

Finish Date: 12-17-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: FAP — East Dike section K-K

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 619.21° NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: woven fabric approx 0.5” bgs

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 71972938 E 1736015.38

Total Depth of Boring: 59.0°

e —_——€e,e,e,,e,—e—e,e,e,e—e—e—e e T ————————— e —————

DEPTH (FEET) SAMPLE NOS,,
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY
9.0 9.4 S-1/0.3° Sand, gravel, brown, very dense, damp 50/04°
19.0 20.5 S-2/1.4° Sand, clay, brown streaked black, medium dense, damp-moist 21-14-12
29.0 30.5 ST-1/1.17 Fly Ash, gray, wet
325 Vane Shear 1 10 Ib-ft /60° 10 lb-ft / 360°
39.0 41.5 ST-2/2.48 Fly Ash, gray, wet
42.5 Vane Shear 2 30 Ib-ft/60° 20 Ib-ft/ 360°
50.5° Vane Shear 3 30 Ib-ft/60° 20 Ib-ft/ 360°
59.0 61.5 ST-3/2.36’ Fly Ash, clay, grayish black
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i] Geg/Environmental Associates, Inc. l
' Project Name/ Job Number: 09-387

Boring Log No.: GA-1D
Page 2 of 2
DEPTH (FEET) SAMPLE NO.,
SAMPLE BLOW COUNTS
INTERVAL & SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO SPLIT SPOON
RECOVERY
Set Piezometer at approximately 60’ bgs
0 0.5 Flush Mount Piezometer Cover
0.5 23.0 Grout
23.0 25.0 Bentonite
25.0 60.0 Prepak Screen Backfilled With Sand
60.0 61.5 Bentonite mix

Water Elevation December 17, 2009: 25.2° bgs

Water Elevation January 8, 2010: 25.6’ bgs
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" Geg’Environmental Associates, Inc. ‘I Page 1

Boring No.

GA-2

of 2

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date: 12-17-09

Drilling Contractor: Horn and Associates

Finish Date;: 12-18-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: FAP — East Dike section M-M

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 619.76’ NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: woven fabric approx 0.5 bgs

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 721075.13 E 1735262.04

Total Depth of Boring: 69.0°

| —

——-—_—-—L[

DEPTH (FEET) SAMPLE NOS.,
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY
4.0 4.5 S-1/0.3° Sand, gravel, brown, very dense, damp 50/0.5°
9.0 9.8 S-2/0.5° Sand, gravel, brown, very dense, damp-moist 35-50/0.3°
14.0 14.8 S-3/0.6° Sand, gravel, clay, brown, very dense, damp-moist 29-50/0.3’
19.0 20.5 S-4/1.4° Sand, brown, dense, damp 27-22-18
240 25.5 S-5/1.5° Sand, bottom ash, black, dense, damp 22-18-14
29.0 30.5 S-6/1.5° Fly Ash, gray, loose, moist-wet 2-4-5
34.0 355 S-7/1.5° Fly Ash, gray, very loose, wet 2-1-2
39.0 41.5 ST-1/1.10° Fly Ash, gray, wet
44.0 455 S-8/1.5° Fly Ash, gray, very loose, wet 1-0-2
49.0 50.5 S-9/1.5 Fly Ash, gray, very loose, wet 1-0-0
54.0 55.5 S-10/1.5° Fly Ash, gray, very loose, wet 0-0-0
59.0 61.5 ST-2/2.50 Fly.Ash at top of sample — Transition to Silt, clay, sand, brown,
moist
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| GegEnvironmental Associates, Inc. ‘

Mprm‘ect Name/ Job Number: 09-387

Boring Log No.: GA-2
Page of 2
DEPTH (FEET) SAMPLE NO.,
SAMPLE BLOW COUNTS
INTERVAL & SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO SPLIT SPOON
RECOVERY
64.0 65.5 S-11/71.5" Sand, clay, brown, medium dense, moist 6-9-8
69.0 71.5 ST-3/1.70° Sand, clay, brown, some gravel at bottom of tube

Backfill hole with grout mix
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— Boring No. _GA-3
\ OeoEnvironmental Associates, Inc. Page 1 Of 2

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date: 12-17-09

Drilling Contractor: Horn and Associates

Finish Date: 12-17-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: FAP — East Dike section L-L

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 619.83° NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: woven fabric approx 0.5’ bgs

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 720258.79 E 1735560.40

Total Depth of Boring: 79.0°

DEPTH (FEET) SAMPLE NOS., ’
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY :
4.0 4.5 S-1/04° Sand, gravel, dark brown, very dense, damp 50/0.5°
9.0 10.5 S-2/1.1° Sand, gravel, brown, dense, moist 37-31-17
14.0 15.5 S-3/1.4° Sand, clay, brown, dense, damp 23-24-12
19.0 20.5 S-4/1.5° Clay, sand, silt, brown, very stiff, moist-wet 14-13-12 2.5 tsf
24.0 25.5 S-5/1.5 Clay, sand, silt, brown, hard, wet 22-18-14  2.25tsf
29.0 31.5 ST-1/1.51° Fly Ash, gray
34.0 355 S-6/1.5° Fly Ash, gray, medium dense, wet 6-7-8
39.0 41.5 S-7/1.5° Fly Ash, gray, very loose, wet 3-0-1
44.0 45.5 S-8/1.5° Fly Ash, gray, loose, wet 0-2-3
49.0 51.5 ST-2/2.34 Fly Ash, gray
54.0 55.5 S-9/1.5 Fly Ash, gray, loose, wet 5-5-5
59.0 60.5 S-10/1.5° 0.0-0.1" Ash, clay, gray 7-10-14
0.1-1.5’ Clay, silty, sandy, brown, very stiff, moist-wet
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.‘ Geg/Environmental Associates, Inc. !
’ Project Name/ Job Number: 09-387

Boring Log No.: GA-3
Page of 2
DEPTH (FEET) SAMPLE NO.,
SAMPLE BLOW COUNTS
INTERVAL & SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO SPLIT SPOON
RECOVERY
64.0 65.5 S-11/1.5° Clay, silt, sand, brown, very stiff, moist 8-9-13
69.0 70.5 S-12/1.5° Clay, silt, reddish brown, very stiff, moist 8-9-9
74.0 75.5 S-13/1.5° Clay, sand, silt, brown, soft, moist-wet 0-2-2
79.0 81.5 ST-3/227 Clay, sand, silt, brown

Backfill hole with grout mix

AEPSPP003392




" Geo’Environmental Associates, Inc. ‘, Page

Boring No.

GA-4A

of 2

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date:

12-14-09

Drilling Contractor: Horn and Associates

Finish Date:

12-15-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: BAP — West Dike section A-A

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 593.40° NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: asphalt surface approx 0.5 thick

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 717984.64 E 1735736.82

Total Depth of Boring: 49.0°

DEPTH (FEET) SAMPLE NOS., T
& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO . RECOVERY
2.0 2.3 S-1/0.3 Sand, gravel, brown, very dense, damp 50/0.3’
4.0 5.5 S-2/0.9° Sand, gravel, clay, brown, medium dense, damp 13-12-13
6.5 8.0 S-3/1.5° 0-1.0’ Sand, gravel, brown / 1.0-1.5 Bottom Ash, grey-black, 33-22-17
dense, damp
9.0 10.5 S-4/1.4 0-1.1" Sand, gravel, bottom ash, brown-black / 1.1-1.4 Sand, 25-30-20
clay, dense, damp
11.5 11.9 S-5/04 Bottom Ash, clay, black, very dense, damp 50/04°
14.0 15.5 S-6/1.5° 0.5 Sand, gravel, brown, medium dense, damp 19-14-14
0.5 Bottom Ash, clayey, grayish black, medium dense, moist
0.5 Sand, clay, brown, medium dense, wet W/L =~ 15° bgs
16.5 18.0 S-7/11.4 Sand, clay, gravel, dark brown, medium dense, wet 15-14-8
19.0 20.5 S-8/1.5 Sand, clay, dark brown, medium dense, wet 18-15-14
20.5 22.0 S9/1.3 Sand, bottom ash, gravel, brown-black, medium dense, moist 13-11-10
22.0 23.5 S-10/1.5° Sand, brown, medium dense, wet 5-11-12
235 25.0 S-11/1.5° Sand, clay, brown-black, loose, wet 3-2-3
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ll (egEnvironmental Associates, Inc., ‘,
Project Name/ Job Number: 09-387

Boring Log No.: GA-4A
Page 2 of 2
DEPTH (FEET) SAMPLE NO.,
SAMPLE BLOW COUNTS
INTERVAL & SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO SPLIT SPOON
RECOVERY
26.5 28.0 S-13/1.5° Fly Ash, bottom ash mix at top, black transition to grey, very 4-2-2
loose, wet (approximate start of fly ash)
28.0 30.5 ST-1/2.55 Fly Ash, gray, wet
305 32.0 S-14/1.5 Fly Ash, gray, very loose, wet 1-1-2
32.0 345 ST-2/2.24 Fly Ash, gray, wet
345 36.0 S-15/71.5° 0.5" Fly Ash, gray, medium dense, wet (approximate end of 9-11-9
fly ash)
0.5’ Fly Ash, clay, gray, medium dense, wet
0.5’ Clay, sand, brown, very stiff, moist-wet
36.0 38.0 ST-3/1.52° Clay, red-brown, moist
44.0 45.5 S-16/1.5° Clay, sand, red-brown, very stiff, moist 20-12-10  1.75tsf
49.0 50.5 S-17/1.5° Clay, sand, brown-gray, stiff, wet 0-3-7  0.75 tsf

Set Inclinometer at ~ 49’ bgs. Back fill with grout mix: approx 1
unit pcc, 1 unit bentonite, 6.25 units water by weight.
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\ Geo’Environmental Associates, Inc. Page 1

— Boring No.
Ge

GA-4B

of 1

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date:

12-15-09

Drilling Contractor: Horn and Associates

Finish Date:

12-15-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: BAP West Dike section A-A

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 593.37° NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: asphalt surface approx 0.5’ thick Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 717992.94 E 1735731.64

Total Depth of Boring: 49.0°

DEPTH (FEET) SAMPLE NOS,,

& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY

9.0 10.5 S-1/0.4° Sand, gravel, brown, dense, damp 30-25-18

19.0 20.5 S-2/0.5° Sand, clay, brown — mottled black, medium dense, damp 12-12-14

29.0 315 ST-1/2.38 Fly Ash, gray, wet

325 Vain Shear 30 Ib-ft / 60° 10 1b-fi / 360°

39.0 40.5 S-3/1.5° Clay, silty, sandy, grayish brown streaked red, very stiff, moist- 4-8-9 1.25tsf

wet
49.0 50.5 S-4/1.5° Sand, clay, silt, grayish brown, soft, wet 1-1-1

Set Inclinometer at ~ 49° bgs. Back fill with grout mix: approx |
unit pce, 1 unit bentonite, 6.25 units water by weight.

AEPSPP003395




" Geo’Environmental Associates, Inc. ‘,

Boring No. _ GA-4C

Page 1 of 1

PROJECT: AEP Philip Sporn

PROJECT NO: 09-387

Start Date: 12-15-09

Drilling Contractor: Horn and Associates

Finish Date: 12-15-09

Driller: Tom Leininger

Logged By: Seth Frank

Helper: Robert, George, Jared

Location: BAP West Dike section A-A

Drill Type: Diedrich D120 Truck Mounted

Ground Elevation: 593.34> NGVD29

AEP Contacts: Mark King and Ginger MacKnight

Notes: asphalt surface approx 0.5 thick

Thickness of Soil:

NAD27 Coordinates Provided by AEP

Depth Drilled In Rock:

N 718001.45 E 1735726.53

Total Depth of Boring: 49.0°

DEPTH (FEET) SAMPLE NOS,,

—_————__—-ﬂ

& SPLIT BLOW COUNTS
SPOON SOIL/BEDROCK DESCRIPTION AND COMMENTS
FROM TO RECOVERY

9.0 10.5 S-1/1.4 Sand, bottom ash, clay, brownish black, dense, damp 28-19-19

19.0 20.5 S-2/1.5° Bottom Ash, black, medium dense, moist-wet 5-5-10

30.0 Vain Shear 40 Ib-ft / 60° 20 Ib-ft / 360°

325 Vain Shear 30 lb-ft/ 60° 10 Ib-ft / 360°

49.0 50.5 S-3/1.3 Clay, sand, reddish gray, stiff, wet 6-6-4 0.5 tsf

Set Inclinometer at ~ 49” bgs. Back fill with grout mix: approx 1

unit pce, 1 unit bentonite, 6.25 units water by weight.

AEPSPP003396
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Project:
GA Job No.:
Title:

Performed By:

Geo/Environmental Associates, Inc.

GA-1A, 1B, & 1C Inclinometer Survey
Fly Ash Pond East Dike Cross Borehole Seismic
09-387

Down Hole Inclinometer Survey
SWF

Location: N 38.97292 W 081.92823
Date: January 6-7, 2010
GA-1A || €Distance (ft)> | GA-1B || &Distance (ft)> *GA-1C
A-Axis A-Axis A-Axis B-Axis | Combined
Cumulativel| Based on Top of ||Cumulative|| Based on Top of [[Cumulative{Cumulative| A&B Axis
Depth Deviation || Pipe Distance = || Deviation || Pipe Distance = || Deviation | Deviation | Deviation
(feet) (inches) 9.42' (inches) (inches) (inches) (inches)
2.5 091 951 0.22 0.27 -0.48 -0.53
4.5 -1.81 0.38 0.57 -0.98 -1.10
6.5 -2.59 0.42 0.88 -1.44 -1.64
8.5 -3.19 0.29 1.22 -1.88 -2.19
10.5 3,57 -0.14 1.50 -2.27 -2.66
12.5 -3.95 -0.71 1.80 -2.64 -3.14)
14.5 -4.40 -1.27 2.12 -2.99 -3.62
16.5 -4.92 -1.83 2.45 -3.34 -4,09
18.5 -5.49 -2.40 2.82 -3.67 -4.59)f
20.5 -6.03 -3.08 3.20 -3.98 -5.08]|
22.5 -6.58 -3.79 3.62 -4.30 -5.60
24.5 -7.17 -4.57 3.96 -4.61 -6.06
26.5 -1.75 -5.34 4.25 -4.91 -6.47
28.5 -8.14 -6.04 4.59 -5.14 -6.89
30.5 -8.41 -6.87 4.89 -5.40 -7.27]
325 -8.74 -7.70 5.22 -5.76 -7.77)
34.5 -9.22 -8.45 5.56 -6.20 -8.31
36.5 -9.82 9.11 5.83 -6.65 -8.83
38.5 -10.46 -9.78 6.09 -7.10 9.3
40.5 -10.91 -10.55 6.33 -7.50 -9.78
42.5 -11.35 -11.29 6.67 -7.85 -10.27
44.5 -11.93 -11.99 7.15 -8.16 -10.82
46.5 -12.64 -12.57 7.71 -8.45 -11.43
48.5 -13.35 -13.18 8.31 -8.77 -12.07
50.5 -13.91 -13.95 8.81 -9.12 -12.67
525 -14.41 -14.37 9.28 -9.52 -13.30
54.5 -14.94 -14.67 9.72 -9.97 -13.93|
56.5 -15.55 -15.17 10.0<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>